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The  following  Ovficns  liare  kindlj  consented  to  become  OosxtBWVDlsa  Heicbxbs 
of  Council  : — 

BOTAL  HAV7. 

Armlttead  The  Ber.  C.  J^  ](.A.  EUii,  J.  H^  Chief  Engineer  H.M.  Napier,  O.  J.,  Capt.  H.M.  Ship 

Balfour,  c  James,  Captain                    l^p  Conttance  Lion 

lell,  W.  H.,  AMt-SoTReon  Farqutaaf,  Bemr-Admiral  Kicholaon,  H.  F.,  Comr.  H.  M.  Ship 

Bosanquet,  G.  S.,  Comr.  H.M.  Ship  Farquarson,  H.  H.,  lient.  B.  M.  Bojal  Alfred 

Enterpnuc                                           L.  Infantry  Pellew.  PownoU  W ,  Comr.,  H.M.S. 

Boys,    Henry,    Capt.    ILM.    Ship  Field,  E.,  Comr.  H.M.  Ship  Helicon  Implacable 

Warrior  Fitzclarence,  Hon.  G.,  Commander  Phillimore,    A^    Captain,    H.M  S. 

Brooker.  G.   A.  C,  Capt.,  H.M.  Fitwoy,   B.   0.  B.,   Comr.  E.M.  Abookir 

Ship  Scorpion                                    Ship  Prince  Consort  Pike,  J.  W.,  Captain 

Bythr^ca,  J.  S.  C,  {J.^.    Capt.  Folford,  J.,  Bear>Admiral  Pittman,  F.,    Aast,-Pa7mr.    H.M. 

H.M.  Ship  Ph(£l>e            '  Gibbons,  C,  Commander  Ship  Fisgard 

CodnnKton,  W.,  Comr.  H.M.  Ship  Gilmore,  A.  H.,  Commander  Prerost,  J.  C.  Ca]  t.  in  charge  of 

Caledonia  Goodenough,  J.  O.,  Capt  H.M.S.,  Naval  Establishments  and  Stores, 

Colorab.    J.    C,    Capt..    B.    M.       Minotaur  Gibraltar. 

Artillery  Hall,  G.  C,  Lieut.  H.  M.  Ship  Asia  Purcell,  G.  J.  G.,  Lieut.  H.M.S. 

Culonib,  P.  H.,  Comr.  H.M.  Ship  Hall,  B.,  Capt.,  H.M.  Ship  Nankin  Crocodile 

Dryad  Hand,  O.  W.,  Lieut.,   H.M.  Ship  Bandolph,  G.  G.,  Capt  H.M.  Shin 

Comber,  H.  W.,  Comr.,  HJI.  Ship       Excellent  Seringapatam 

President  Harvey,  J.  W.  F.,  Lient.  H.  M.  Sandys,  H.  S.,  Lieut.  H.M.  Ship 

Coote,  B.,  Captain  H.M.  Ship  Are-       Ship  Northumberland  Battlesnake 

thusa  Hayes,  J.  M  Capt.,  C.B.  Schomberv,  O.  A.,  C3.,  Col.  Com. 

Craufurd,' F.  A.  B.,  Capt  Inglis,  C.  D.,  Comr.,  HJI.S.  Cam-  Boyal  Marine  Art. 

CroftoD.  S.  S.  L..  Capt                         bridge  Seymour,  F.  B.  P.,  Capt.  H.M.S 

Cuflc,   0.  |W.,   Capt,  B.M.  Artil-  Jones,   0.   J.,    Commodore  H  M.  Victory 

lery                                                   Ship  Princess  Charlotte  Shortland,  P.  F.,  Capt 

Cuniinff,  W.  H.,  Comr.  H.  M.  Ship  Kerr,  Lord,  F.  H.,  Bear-Admiral  Smith,  S.  S^  Lieut 

Narcissu-s  Lambert  B.,C.B.,  Captain,  H.M.S.  Southey,  J.  L.,  F.B.G.S.,  Paymr. 

Curtis,  Seymour,  Comr.,  H.M.  Ship       Challenger  H.M.  Ship  Trafalgar 

Duke  of  Wellington  Lenon,  John  F.,  lieut  Spencer,  Hon.   J.    W.   S.,    Capt. 

De  Horsey.  A.  F.,  Capt.  LIddell,    W.   H.,    Comg.   H.M.S.  H.M.  Ship  Pembroke 

De  Hobeck,  H.  St.  J.,  Comr.                 Zealous.  Spratt  T.  A.  B.,  C.B.,  Captain 

Dumint,  F.,  UeutH.M.  Ship  Vic-  Marten,  F.,    Captain  H.M.   Ship  Stirling,  C,  Capt  H.M.  Ship  Grey- 

toriu  and  Albert                                  Penelope  hound 

Kdmondst,  H.,  Staff  Surgeon,  H.M.  Mayne,    fi.  C,  Capt,  HJI.  Ship  Vemey,  Edmund  Hope,  Commr. 

Ship  Daedalus                                    Nassau  Ward,  Thos.  Le  H.,  Captain 

Egert'oo,  Hon.  F.,  Capt.  Molyneux,  B.  H.  M.,  Comr.  H.  M. 
Egerton,  F.  W.,  Lieut  Ship  Doris. 


Frascr,  J.  K.,  Captain  IstlUfeOds. 
Williams,  O.L.|C..  Lt-Col.K.H.  Gds. 
Chapman,  W.  E.,  Lt  Ist  Dr.  Gds. 
Seymour,  W.  H.,  C.B.,Col.  2nd  Dr. 

Grds. 
Ilozier,  H.  M.,  Capt.  3rd  Dr.  Gds. 
M'Donnol,  C,  Capt  4th  B.  I.  Dr. 

Guards 
Swinfen,  F.  II.,  Major  5th  Dr.  Gds. 
Godinan,  A.  F.,  Capt  6th  Dr.  Gds. 
Molyneux,  E.,  Capt.  7th  Dr.  Gds. 
Bell,  W.  M.,  Major  3rd  Hussars 
Thesipcr,  Hon.  C.  W.,  Lt.-Col.  6th 

(Iniiiskilling;  Dragoons 
Trevelyun.  H.  A.,  Lt.-Col.  Tthllus. 
.laekson,  U.,  Captain,  8th  Hussars 
Baker,  V.,  Col.  10th  Hussars 
ll.imctt,  K.,  Major,  11th  Hussars 
Pole,  E.  A..  Capt.  12th  I^ancers 
Maclean  KitzRoy  D..  Maj.l3thHus. 
Thomi)8on,  P.S..  Col.  14th  Hus. 
IJuruell,  H.  D.  AT.,  Major,  i6th 

I  mincers 
Kobinson,  G.  C,  Capt.  17th  Lancers 
Knox,  It.,  Col.  lS\h  Hussars 
Keave,  E.  S.,  Lieut.  2l6t  Hussars 
Desborough,  J.,  Col.,  B.A. 
Stirling,  VV.,  Major  B.A. 
Ves«'y,  G.  H.,  Lieut.-Col.  B.A. 
Wickham,  E.,  Lieut  K.A. 
Pennethome,  L.  P.,  Lieut  B.A. 
Grant,  W.  J.  E.,  Col.  B.A. 
Chemcside,  H.,  Lieut -CoL  B.A. 
Hope,  J.  E., Lieut-Col.  B.A. 
Maberly,  E.,   C.B.,  Col.  B.A. 
Bazalgette,  S.  A.,  Capt  B.A. 
Haggard.  T.  T.,   Licut-Col.  BJL., 

liombay 
Oldfleld.  K.,  Capt.  B.A. 
Wake.  A.  J.,  Capt  R.A. 
Stubbs,  F.W.,  Capt  U.A.,6eng. 
Collinson,  T.  H.,  Col.  R.E. 
Inncs,  J.  McLeod,   0.^.,  M»iot 

B.E.,  Bengal 
Croisman.  W..  Major,  B.E. 
Drake,  J.  M.C.,  Capt  B.E. 
JSuTison,  It.,  ilajorB.E. 
Bmitb,  f.  O.  L.,  Capt.  B.S. 
Macdiaimid,  //.  C,  Ueut.,  R.E. 
Joae$,  Jeakin,   UeuL-Col   &,£., 
BombMjr 


ABM7. 

Earle.W.,  Lt-Col.  1  Batt.  Gren.Gds. 
Hinchingbrook,   Viscount   Capt. 

2  Batt.  Gren.  Gds. 
Seymour,  W.  F.  E.,  lient.-Col.  1 

Batt  Colds.  Gds. 
Legge,  Hon.  .E.  H.,  Capt.  1  Batt. 

Colds.  Gds. 
Trefusis,  Hon.  W.  B.,  Lieut  -Col. 

1  Batt.  Scots  Fus.  Gds. 
Moncrieir.  G.  H.,  Lt-Col.  2  Batt 

Scots  Fus.  Gds. 
McGwire,  E.  T.  St.  L.,  Major,  1st 

Batt  Ist  Boyals. 
White,  H.  G.,  Capt.  2  Batt.  Ist 

Boyals 
Addison,    T.,   C.B.,   Col.    1  Batt 

2nd  Queen's  Boyals 
Philips,  G.,  Captain  2  Batt  2nd 

Queen's  lioyaJs 
Pearson,  C.  K.,  Lieut.-Col.  2  Batt. 

3rd  the  Biiffs 
Cameron,  W.  G.,  C.B.,  Col.  1  Batt 

4th  K.'s  Own 
Uartin,  T.,  lient-COL  2nd  Batt  4th 

K.'s  Own 
Bigge,  T.    S.,  Mi^or   1  Batt  6th 

1*  usiliers 
Kirkland,  J.  A.  V.,  CoL  2  Batt 

6th  Fusiliers 
Kitchener,  H.,  Lt  and  Adjutant 

2  Batt  6th  Begt 
Plummer,  H.,  Capt.  Ist.  Batt.  7th 

Boyal  Fusiliers 
WaUer,  G.  H^  Mi^or  2  Batt  7th 

Boyal  Fusiliers 
Daubeny,    A.  G..    Capt   2   Batt. 

7th  Boyal  Fusiliers 


Ctmningham,  A.  F.,  Capt.  2d  Batt. 

13th  Light  Infantry 
Trevor,  W.C,  C.B.,  Lt-Col.,  2  Batt 

14th  Begt. 
Wilson,  S.  W.F.  M.,  Major,  1st  Batt . 

l&th  Begt 
I^yard,  C.  E.,  Captain  2  Batt.  1 5th 

Begt 
Bancroft,  W.  C,  Lieut-Col.  2  Batt. 

16th  Begt 
MacGregor,  H.  G.,  Lieut.  Ist  Batt. 

17th  Begt. 
Colthurst  D.  L.,  Major  2  Batt.  I7tb 

Begt 
Pocklington,  G.  H.,  Major  1  Batt. 

ISth  Boyal  Irish 
Baker,  T.  D.,  Miyor  2  Batt  18th 

Boyal  Irish 
Jones,  E.  M.,  Capt.  1  Batt  20th  Rgt 
Brown,  H.  B.,  Col.  2  Batt.  20th  Kgt. 
Harding,  F.  P.,  C.B.  Col.  1  Batt 

22nd  Begt. 
Pantcr,  H.  G.,  Maj.  2  Batt.  22nd 

Regt. 
Torrens,  H.  D.,  C.B.,  Col.  1  Batt. 

23rd  B.W.  Fus. 
Hitchcock,   H.  L,  Capt.   1   Batt. 

24th  Begt. 
Flasket  W.  A.  H.,  Capt.  2  Batt. 

24th  Begt 
Borne,  E.  G.,  Capt  1st  Batt  25th 

Begt 
Terry,  F.  S.  Capt  2nd  Batt.  25th 

Begt. 
Crokcr,  W.,  Major  27th  Begt 
Brodigan,  F.,  Capt  28th  Bei;t. 
Bateman,  H-  W.,  Lieut.  31st  Regt. 
Bobertson,  Alex.  C,  Col.  2  Batt  8th    Chapman,  A.T.Lm  Capt  34th  Uegt. 

King's  Uoyd,  T.,  Capt  86th  Begt 

Brown,  C.  B.,  Capt.  2nd  Batt  8tb    Elles,  W.  K.,  Capt  38th  Begt 

Khig's  Tryon,  J.,  Capt.  39th  Regt. 

Darling,  S.,  Ms^or  2  BaU.  9th  Begt    Gregson,  J.  D.,  Lieut  40th  Begt. 
Bulger,  G.  B..  Capt,   2nd   Batt.    Wilson,  J.^  Capt  42nd  Highlanders 


10th  Begt 
Hare,  E. H..  Ueat  2Batt  lltb  Bgt 
Ward,  B.  B.,  Ensign  I  Batt.  12th 

Begt. 
£n)inasae,    J.  W.,   Major  %  BaU. 

J  2th  Begt 
Pur,  H.  Hh  Em.  li^  BfeU.  Uth 


Hogarth,  i.,  c!apt.  43rd  Light  Inf. 
Hort  J.J  ,  Col.  44th  Regt. 
Parish,    H.  W.,  C.B.,  Licut.-CoL 
46th  Regt. 
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Ben,  C.  J.,  Lieut.  63M  Begt. 
Baflj,  y.  T.,  Capt  64th  Itogt. 
Bellamy,  P.  L,  Gapt.  &6th  Beet 
Gartia,  M.  O.,  Lieut,  and  AOutant 

66th  Begt. 
Douglass,  A.  K.,  Lieut.  57th  Begt. 
Shipley,  W.  D.,  Capt.  68th  Begt. 
Battersby,  J.  P.,  Msgor  3rd  Batt. 

60th  Boyal  Bifles 
Ingall,  W.  L ,  C.B.,  Col.  62nd  Begt. 
Barker,  G.  D.,  Major  64th  Begt. 
Blewitt,  C  Capt.  66th  Begt. 
Lamprey,  Jones,  M.B.,    Surgeon 

67th  Begt 
Bagot  G.,  Major,  69th  Begt. 
Payn,  W.,  Col.  72nd  Regt 
Beeye,  F,  Major,  73rd  Begt. 
Malan,  C.  H.,  Major  76th  Begt. 
Hincka,  A.  S.,  Capt  76th  Begt 
FeUden,  0.  B.,  Ms^or  78th  Highlrs 
Tonochy.  V.,  Major  SlstBegt' 
Beazley,  G.  G.,  Capt.  83rd  Begt. 
Lowe,  E.  W.  D.,  C.B.,  Col.  86th  Bgt. 
Browning,  M.  C,  Capt  87th  Begt. 
Sitwell,  U.  C,  Capt,  88th  Begt 
Kirk,  J.  B.,  Mi^or  89th  Begt 
Patterson,    W.    T.    L.,  Col.  91st 

Highlanders 


KnoHyt,  W.  W.,  Capt  93rd  Highlit. 
CaliB,  H.  Lm  Major,  94th  Begt 
Theaiger,  Hon.  F.A.,  C.B.,  CoL  95Ui 

Begt 
Petrie,  M.,  Major  97th  Begt. 
Peyton,  P.,  Col.  98th  Beg^. 
Dunne,  J.  H.,  Lt-Col.  99th  Begt. 
Morgan,  H.,  Paym.  100th  Begt. 
Salusbury,  F.  0.,  G.  B.,  CoL  101st 

Boy.  Beng.  Fus. 
Bogers,  J.  E.  V.,  Lt.  102nd  Boy. 

Madras  Fusiliers 
Clay,  T.S.,  Capt  103rd  Boy.Bombay 

J^ileers 
Thornton,  E.  Z.,  Lieut.  104th  Begt. 
Owen,  G.  A.,  Capt  107th  Begt 
Fyers,  W.  A.,  Col.  3  Batt  Bif.  Brig. 
Maclean,  H.,  M%jor  8  Batt  Bine 
'    Brig. 

Wood,  H.,  Capt  Srd  Batt.  Bif.  Brig. 
Tonge,  G.  N.  K.  A.,  Col.  Ist  W.  I. 

Begt 
Mends,  J.  D.,  lieut.-CoI.  2d  W.  I. 

Begt. 
Layard,  B.  V.,  Capt.  8d  W.  I.  Begt. 
Doorly,  M.,  Capt  and  Paym.  4th  W. 

LBegt 
Meaden,  J.,  Capt  Ceylon  Bifles 


Pole,  C.  Y.  N.,  M^or  Cape  M.  Bif. 
Grange,  C.  W..  M^}.  B.Can.  Bifles 
Swindley,  J.  £.,  MaJ.  CaT.  Depot 

Canterbury 
McDonald,  A.  M.,  Col.  7th  Depot 

Batt.,  Winchester 
Nason,  J.,  Lieut-Col.  lltb  Depot 

Batt.  Gosport 
Hall,  J.  P.,  Major  and  Paymaster 

14th  Depot  Batt,  Sheffield 
Stuart  W.  T.,  Captain  17th  Begt, 

Asst     Quarter-Master  General, 

Dublin 
Swann,  J.  S.,  Capt  22nd  Bgt.  Dep.- 

Assist  Quar.-Master  Gen.,  Cork 
Fonblanque,  E.  B.  do,  Dep.  Com.- 

Egerton,  C.  B.  Col.  Assist  A(3Ut- 

Gen.  Horse  Guards 
Cox,  J.W.,  C.  B.,  Assist  A^jt-Gen. , 

Shomcliffe 
Jones,  A.  S.,  V.C,  M^.  Staff  Coll., 

Sandhurst 
Bolton,  F.  J.,  Mi^or  Unattached 


HEB  MAJESTY'S  INDIAN  FORGES. 


Birch,    W.    B.,    Lieut   H.  M.    Ist  Bengal  Staff 

Corps 
Sandeman,  J.  E.,  Lieut  Bengal  Staff  Corps 
Gordon,  J.  J.  H.,  Mi^.-Commandant  29th  Bengal 

Native  Infantry 
Muuat  F.  J.,  Surgeon-Major  H.  M.  Bengal  Army, 

F.B  C.S.  Inspector-General  of  Gaols 
Grant  J.  M.,  Major  H.M.  Madras  Staff  Corps,  Ms^or 

of  Brigade,  Bangalore 


Bythell.  B.,  Capt.  and  Adjt  H.M.  Bombay  Sapper? 

and  Miners 
Anderson,  W   F.,  Lieut-Col.,  H.M.  28th  Bombajr 

Native  Infantry 
Ostrehan,  £.,  Captain  H.M.  Bom.  Staff  Corps. 
Macaulay,  G.  W.,  Major  Comt.  1st  Scinde  Horse 


MILITIA. 


ENGLAND. 

White,  C.  H.,  Capt.  and  Adj.  Ist  Boy.  Cheshire 

Ashley,  Lord,  Lieut-Col.  Dorset 

Hall,  G.,  Lieut-Col.,  Durham  (Artillery) 
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LECTURE. 


Friday,  January  17th,  1868. 

Majob-General  the  Honourable  JAMES  LINDSAY,  Vice-Preaideut, 

in  the  Chair. 


UTILIZATION  OF  THE  SOLDIER'S  UNEMPLOYED  TIME— A 
PROPOSED  SCHEME  INDEPENDENT  OF  GOVERNMENT 
SUPPLY;  ALSO  A  PLAN  FOR  REGIMENTAL  CHARITIES. 

By  Captain  Sloake,  Sherwood  Foresters  Militia. 

Now,  when  it  seems  probable  that  for  many  years  to  come,  peace 
has  settled  on  the  British  Army,  and  that  our  soldiers  have  no  greater 
object  to  look  forward  to  than  their  didly  drill,  appears  a  propitious 
time  for  considering  the  means  that  are  being  adopted  into  the  Service 
for  the  occupation  ^of  the  soldier's  imemployed  time.  The  improve- 
ment of  the  moral  and  social  condition  of  the  ranks  has  been,  and  is, 
an  anxious  subject  with  the  authorities ;  and  although  many  good 
minds  and  exalted  mtellects  have  given  much  thought  to  the  matter, 
yet  it  has  but  recently  arrived  at  any  practical  movement.  That  the 
British  soldier  in  time  of  peace  leads  the  least  profitable  life  to  him- 
self and  the  slate,  cannot  be  denied ;  and  that  hitherto  his  unoccupied 
hours  have  been  spent  in  vice  and  recklessness,  must  be  acknowleoged 
with  regretful  concern.  The  healthy  and  energetic  years  of  youth  have 
been  too  often  frittered  away,  and  at  a  mature  age,  when  habits  are 
confirmed,  the  soldier  returns  to  civil  life,  generally  without  a  pension 
except  a  temporary  one  and  with  at  most  sixpence,  and  in  rare  instances 
a  shilling  a  day,  to  beg^  life  again  upon,  and  to  seek  a  new  employment 
for,  too  often,  shattered  energies,  and  a  broken  constitution ;  therefore 
not  only  the  military  community,  but  the  nation  at  large  are  interested 
in  the  subject. 

The  soldier  may  be  regarded  from  two  points  of  view.    Tlie  first, 
in  time  of  war,  when  his  feelings  are  aroused,  his  mind  is  filled  witbi 
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tlioughts  of  military  glory,  and  his  heart  is  expanded  with  a  noble  and 
chivalrous  love  of  country;  the  second,  in  time  of  peace,  when  his 
sympathies  are  relaaCdd,  when  enthiuaiasin  ceases  to  animate,  whan, 
with  the  exception  of  the  loatine  drill,  his  life  is  wasted  in  a  porposdoBS 
exiHtence.  I  propose  confining  my  remarks  to  a  consideration  of  the 
soldier  from  the  latter  point  oi  observatioii. 

Te  investigate  properly  the  subject  before  us,  we  should  enter  into 
an  inquiry  into  the  habits  and  condition  of  the  soldier  at  home,  and  of 
his  life  outside  the  barrack  gate ;  but  I  am  afraid  that  that  had  better 
not  be  examined  too  closely.  This  remark  may  seem  to  bear  severely 
upon  our  men ;  yet  in  reahty  it  is  not  so,  for  we  must  candidly  admit 
the  fact,  that,  owing  to  our  system  of  military  organization,  the  soldier 
is  nothing  more  than  the  machine  we  make  him.  We  have  modelled 
the  soldier  in  our  own  mould,  but  is  it  just  that  we  should  think  only 
of  rough  casting  him  for  one  purpose?  Having  shaped  him  out  as  a 
material  of  war,  ought  wc  to  totally  neglect  the  formation  of  his 
moral  and  intellectual  character,  exercise  no  consideration  or  care 
except  for  his  fighting  quaUties,  and  in  every  other  respect  of  his 
existence, 

"  Let  him  down  the  winds  to  prey  st  fortune." 

I  venture  to  ask  this  question — Have  we  been  so  completely  pre- 
occupied in  equipping  him  as  an  arm  of  the  service,  that  we  have 
forgotten  that  he  is  a  human  being? 

As  ours  is  a  country  of  free  enlistment,  whera  the  inducements  to 
become  a  soldier  are  of  a  doubtful  nature,  we  arc  unable  to  draw  uito 
the  ranks  other  than  the  poorest  portion  of  the  population.  We  have 
not  the  aid  of  conscription  to  obtain  a  leaven  of  the  middle  classes  of 
society,  consequently  the  raw  material  of  our  Armv  is  composed  pm'ely 
and  simply  of  the  sons  of  labour — men  whose  father's  lived  by  the 
sweat  of  their  brow,  and  who  themselves  were  bom  to  no  fairer 
heritage.  Thus  we  ^et  the  recruit  accustomed  to  work,  and  for  the 
fiist  six  months  we  give  him  plenty  of  it.  The  change  of  life,  and  the 
training  in  his  new  duties,  together  with  the  intellectual  contact  to 
which  he  is  exposed,  tend  to  sharpen  him  in  a  wonderful  degree,  so 
that  when  he  leaves  the  care  of  the  drill-sergeant,  he  is  fifty  per  cent, 
a  better  man,  and  enters  on  his  future  career  lull  of  hope.  Tins  would 
be  the  proper  time  to  open  to  him  the  advantages  of  his  adopted  pro- 
fession. It  will  clear  the  way  better  for  what  I  am  about  to  introduce, 
should  I  briefly  sketch  the  soldier  from  that  period. 

The  soldier  joins  his  company  full  of  energy,  cherishing  visions  of  a 
bright  future;  out  gradually  these  dreams  become  clouded,  and  fade  into 
the  fleeting  past.  The  mind,  which  is  at  first  expanded,  sinks  into 
the  narrow  channel  of  routine ;  for,  having  thoroughly  mastered  his 
discipline,  he  becomes  wearied  of  its  continual  repetition,  for  authority 
re[>eat8  it  three  times  a  day,  in  a  vain  effort  to  provide  him  with  an 
occupation.  There  is  no  employment  for  his  spare  time,  and  his  abiU- 
tics,  be  they  great  or  humtle,  are  pent  up  within  himself.  But  nature 
must  have  an  outlet.    The  plant  which  is  not  properly  tximmed  will 
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run  to  seed.    Thus  the  young  soldier  is  engrafted  with  the  yitiated 
habits  and  associations  of  his  comrades. 

The  inquiry  is  naturally  suggested,  why  do  the  rank  and  file  of  our 
Army  happen  to  be  in  this  condition  ?  The  answer  is  this — because, 
the  supply  of  men  is  obtained  from  the  most  uneducated  and 
indigent  classes.  In  time  of  war  we  have  frequently  had  all  the 
bad  characters  of  our  gaols  and  prisons  emptied  into  the  ranks ;  and 
these  characters,  of  course,  have  endeavoured  to  force  their  bad 
habits  upon  their  better-conducted  comrades.  Moreover,  civilization, 
or  what  is  termed  the  march  of  intellect,  has  failed  to  reach  the  soldier, 
or  break  through  the  cordon  which  his  profession  draws  around  him. 
Another  great  source  of  evil  is  the  large  amount  of  time  during  which 
the  men  are  left  completely  to  their  own  resources,  the  infantry  con- 
suming in  barren  idleness  nearly  one  half  the  day.  Again,  how  are 
the  soldier's  evenings  occupied  ?  As  a  rule,  you  seldom  see  the  soldier 
in  a  place  of  legitimate  amusement.  Look  at  the  galleries  of  a  theatre, 
look  at  the  back  seats  of  a  concert  room — how  many  red  coats  dot 
these  assemblies  ?  The  nets  are  spread  to  entice  and  entrap  him  long 
before  the  soldier  can  reach  any  place  of  pure  entertainment.  The  gin 
palace  and  the  beer-shop  are  close  at  hand ;  seldom  can  the  soldier 
move  ten  paces  outside  the  barrack  gate  without  encountering  a  skittle 
alley  or  a  tap-room.  We  are  bound  to  acknowledge  it — ^the  soldier  is 
a  reckless,  unthinking  creature;  but  we  are  bound  to  acknowledge 
also  that  the  fault  lies  at  the  door  of  our  own  administration.  We 
give  him  no  opportunity  for  improvement,  no  subject  with  which  to 
steady  his  mind,  although  we  imdertake  to  morally  guide  him,  and  to 
provide  for  all  his  necessities.  So  entirely  is  he  concentrated  within 
his  own  circle,  that  all  greatre  forms  and  measures  for  his  benefit,  to  be 
successful,  must  develop  and  work  their  influence  completely  within 
that  circle. 

The  subject  I  am  about  to  introduce,  is  nothing  new ;  it  is  simply 
an  endeavour  to  collect  scattered  instances  which,  having  been  great 
Buocesses  in  particular  cases,  are  now  shaped  into  form,  and  submitted 
as  a  system.  What  I  propose,  is  to  organise  a  plan  in  each  regiment 
whereby  every  industrious  soldier  may  be  provided  with  the  means 
of  occupying  the  hours  not  engaged  on  duty  with  such  employment  as 
would  be  adapted  to  his  capacity,  and  remimerate  him  for  his  labour. 
If  this  were  the  case,  a  man  would  lose  nothing  by  enUsting.  The 
skilled  artisan,  the  mechanic,  and  the  tradesman,  would  not  fear  the 
pecuniary  loss  they  now  incur  by  entering  the  Army. 

This  subject,  which  at  various  times  has  been  mooted,  never  seemed 
to  meet  with  anything  like  a  satisfactory  solution  until  in  this  theatre 
a  most  able  and  ingenious  lecture  was  deUvered  in  April,  1864,  bv 
Lieutenant-Colonel  Synge,  R.E.  That  officer  however  confined  himself 
wholly  to  Government  employment  of  the  troops,  as  the  title  of  his 
remarks  will  show — **  Military  Work  by  Military  Means."  Colonel  Synge 
went  elaborately  into  the  matter,  pointing  out  flie  saving  that  would  be 
effected  if  Government  employcKi  soldiers  at  fair  wages  for  the  con- 
struction of  forts,  fortifications,  and  military  work  in  general,  and  laid 
down  such  principles  as  he  deemed  would  be  required  to  «vi^  ^ox^^x- 
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takings.  Tliat  branch  of  the  subject  having  been  so  ably  discussed,  I 
shall  merely  recommend  to  those  interested,  a  reference  to  No.  32  of 
the  Journal  of  this  Institution. 

There  are  numerous  other  branches  of  labour  besides  those  to  which 
Colonel  Synge  referred  natm^Uy  embraced  within  the  description  of 
industrial  employments,  such  as  the  manufacturing  by  the  men  of 
their  own  outfitting  materials  and  their  own  clothing,  the  repaii-s  of 
barrack  damages,  gardening,  &c.  Were  the  regimental  mechanics 
allowed  to  repair  barrack  damages,  a  great  source  of  heart-burning  in 
the  Army — the  stoppages  for  barrack  damages — ^would  be  dried  up. 
But  many  of  these  emplbyments,  I  am  afraid,  would  interfere  with  the 
interests  of  the  contractors,  and  we  know  from  experience  that  that  is 
not  to  be  done  with  impunity. 

However,  I  pass  these  subjects  without  further  notice,  and  restrict 
myself  to  the  one  object,  namely,  the  profitable  employment  of  the 
soldier  within  his  barrack. 

I  propose  to  establish  a  system  thoroughly  independent  of  supplies  from 
Government,  or,  in  fact,  contributions  from  any  source.  The  reason  that 
every  plan  for  utilizing  the  soldier's  time  has  hitherto  fallen  through, 
is  that  all  these  efforts  have  been  based  on  the  supposition  that 
the  money  should  come  from  Government ;  and  it  is  probable  that  the 
War  Minister  himself  would  experience  as  much  difficulty  in  the  House 
in  obtaining  the  adoption  of  such  a  measure,  as  the  Chancellor  of  the 
Exchequer  recently  felt  in  his  struggle  to  finally  settle  the  compound 
householder. 

No  doubt  a  great  deal  has  been  done  lately,  and  is  being  done  now, 
for  the  soldier's  welfare ;  we  have  established  recreation-rooms,  amuse- 
ments, and  classes  of  instruction  of  various  kinds.  At  Aldershot,  far 
example,  during  the  last  six  winter  months,  284  entertainments  were 
given,  consisting  of  209  lectures.  33  concerts,  34  readings,  and  8 
theatrical  representations.  Libraries  and  schools  have  also  been  esta- 
blished, though,  I  am  sorry  to  say,  the  attendance  at  the  latter  has 
been  little  more  than  nominal,  for  out  of  the  11,000  infantry  soldiers 
whose  names  are  entered  on  the  school  Hst,  the  average  attendance  of 
each  man  has  been  but  once  a  week,  notwithstanding  all  school  fees 
were  abolished  four  years  since,  as  an  inducement.  The  great  majority 
of  our  soldiers  are  uneducated,  and  one-fifth  of  them  can  neither  read  nor 
write  ;  but  although  this  educational  poverty  exists,  there  is  not  nearly 
the  same  deficiency  in  skilled  labour ;  for  examining  the  previous  occu- 
pations of  1,000  men^  we  find  that  there  are  .250  mechanics  and 
tradesmen;  132  manufacturing  artisans;  106  shopmen  and  clerks,  7 
professional  men  and  students,  the  remaining  505  being  labourers, 
husbandmen,  and  servants.  Thus,  we  may  say,  in  round  numbers, 
that  there  are  400  skilled  workmen  in  the  Army,  against  600  unskilled, 
so  that  if  employment  could  be  obtained  by  the  soldiers,  something 
less  than  one-half  the  men  in  the  ranks  would  be  able  at  once  to 
select  work  of  a  remunerative  character,  which  they  could  commence 
without  delay,  and  by  which  they  could  earn  good  wages. 

The  fact  is,  the  soldiers  want  to  get  started ;  it  is  there  that  the 
difficulty  rests,  because  there  is  no  guidance,  nor  direction,  no  means  of 
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obtaining  work,  no  money  to  purchase  tools  to  work  with.     It  is  ob- 
vious, then,  that  we  reqmre  some  principle  on  which  to  begin. 

In  order  to  overcome  this  preliminaiy  difficulty,  I  pi-opose  to  esta- 
blish in  every  regiment,  to  direct  the  management,  and  to  assume  the 
whole  control  and  responsibility  of  his  department,  exactly  on  the 
same  principle  as  the  Instructor  of  musketry,  an  Officer-Superinten- 
dent, or  manager,  who  may  be  called  the  Officer  of  Industry.  As  this 
officer  would  require  peculiar  talents  and  qualifications,  totally  inde- 
pendent of  his  mihtary  proficiency,  I  would  suggest  that  the  selection 
should  be  made  by  the  Field  Officers  of  the  regiment  assembled  as  a 
board,  or  at  least  that  the  officer  selected  sliould  be  recommended  for 
the  appointment  in  that  manner.  But  I  may  be  met  with  the  question 
— how  arc  you  to  remunerate  this  officer?  That  I  shall  answer 
presently.  Well,  the  Officer  of  Industry  having  been  appointed  in  the 
regiment,  how  does  he  proceed  to  work?  He  reflects,  and  finds  his  first 
thoughts  troubled  with  the  great  every-day  want  of  the  world  ;  that 
which  we  live  for,  work  for,  fight  for,  and  die  for — money.  Money  is 
the  mainspring  of  enterprise,  and  without  this  mainspring  the  Officer  of 
Industry  will  be  unable  to  set  his  machinery  in  motion.  But  he  has  a 
large  field  to  work  upon,  which  only  requires  careful  management  in 
order  to  produce  an  abundant  supply  of  means  for  his  purposes. 

I  may  be  pardoned  the  digression  I  here  make,  in  refemng  to  the 
passing  of  the  estimates  for  the  Army  in  Parliament.  When  the 
iiinistcr  of  War  proposed  a  grant  of  £2,000  for  the  purchase  of  bil- 
liard tables,  and  the  erection  of  bilfiard-rooms  in  barracks,  to  enable 
officers  to  find  amusement  at  home — a  grant  for  which  the  Service  is 
deeply  grateful  to  him — I  have  no  doubt  that  had  any  of  the  many 
mihtary  members  present  reminded  the  Right  Ilon.  Gentleman  to  set 
apart  a  similar  sum  for  the  estabHshment  of  industrial  workshops  in 
barracks,  he  would  probably  have  acceded  to  the  request,  and  Parfia- 
ment  have  voted  the  money  unanimously. 

The  means  by  which  tne  Officer  of  Industry  can  obtain  money  to 
start  his  workpeople  are  various  and  endless.  Nothing  is  easier  than 
for  a  regiment  to  get  up  an  entertainment,  whether  in  the  way  of  field 
sports,  amateur  theatricals,  lectures,  or  concerts ;  in  fact  we  have  only 
to  turn  to  the  pages  of  the  military  newspapers  to  see  how  frequently 
these  perfoiTuances  are  given.  Every  regiment  can  draw  out  an  attrac- 
tive programme  of  field  sports,  such  as  athletic  feats,  prowess  of  arms, 
&c.  The  men  who  take  part  in  them  would  be  satisfied  with  small 
rewards,  considedng  the  object  and  the  fun.  Then  the  services  of  the 
band  would  cost  nothing,  and  the  printing  could  be  done  in  the  regi- 
ment, as  every  battalion  has,  or  ought  to  have  a  portable  printing 
press.  Very  little  expense  would  be  incurred,  and  almost  the  whole 
receipts  would  accrue  as  pix)fit.  Only  in  very  small  country  towns 
where  regiments  are  quartered,  would  it  be  impossible  by  a  first  ex- 
hibition to  reaUze  a  sum  of  twenty  pounds.  I  need  not  call  attention 
to  the  fact,  that  ganison  amateur  performances  always  draw  crowded 
houses.  The  public  are  extremely  fond  of  military  music,  the  band 
being  almost  a  sufficient  attraction ;  there  is,  also,  the  influence  of 
officers  amongst  their  friends  to  be  taken  in  the  account.    Anothfic 
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important  consideration — ^at  least  with  the  ladies — ^is,  that  miUtaiy 
entertainments  are  fashionable  affairs.  I  say,  then,  let  them  be  made 
paying  speculations.  If  in  preparing  for  concerts,  or  lectures,  ofl&cers 
devote  a  large  portion  of  their  time  to  studying  music,  or  reading  up 
scientific  subjects,  and  junior  oflficers  are  thereby  drawn  away  from 
amusements  less  intellectual,  it  might  be  to  the  advantage  of  all  parties 
concerned.  Persons  who  have  not  given  the  subject  consideration  may 
be  dubious  about  the  success  of  such  imdertakings,  or,  perhaps,  may  not 
be  aware  how  easy  a  matter  it  is  for  a  regiment  to  get  up  a  capital  con- 
cert. However,  having  some  experience,  let  me  briefly  sketch  a  pro- 
gramme. The  band  occupies  the  orchestra,  commences  with  an 
overture,  following  with  an  opening  chorus,  a  few  solos  being  selected 
for  the  best  instrumentalists ;  then  it  is  always  easy,  from  seven'  or 
eight  hundred  men,  to  get  some  good  voices  for  songs,  glees,  &c.,  with 
an  occasional  introduction  of  the  comic  element,  which  always  goes  off 
well.  Here  is  a  well-paying  venture — all  profit.  Other  verj'  creditable 
and  profitable  undertakings  are  exhibitions  of  industrial  works; 
nothing  could  be  more  successful,  than  a  display  of  the  kind  g^ven  by 
the  second  battalion  of  the  12th  Regiment  at  Dublin.  The  Rotundar— a 
large  public  building  in  that  city,  was  crowded  with  specimens  of  work 
from  nearly  everv  branch  of  trade ;  and  all  through  the  halls;  men  were 
employed  at  their  benches — not  mere  amateurs,  or  jobbers — ^but  regular 
mechanics  who,  from  their  excellent  workmanship  and  practical  manner 
of  handling  their  tools,  would  never  have  been  supposed  to  be  soldiers, 
but  from  their  undress  uniform.  Nor  was  the  honour  of  the  exhibition 
left  completely  with  the  men.  Their  oflBcers  competed  with  them  at 
every  stall,  some  with  paintings,  drawings,  photograph}'^  finer  pieces 
of  workmanship,  collections  of  curiosities,  and  inventions.  On  that 
occasion  were  exhibited  experiments  with  signal  lights  by  one  of  the 
officers,  Captain  Bolton.  Captain  Bolton's  invention  was  patented,  and 
I  am  glad  to  find  that  it  since  has  been  adopted  by  Government. 

I  have  been  a  little  lengthy  in  description,  but  have  dwelt  on  these 
details  to  show  the  advantage  that  would  arise  from  such  matters,  and 
to  prove  that  profitable  entertainments  are  perfectly  practicable  specu- 
lations. 

Let  us  suppose,  now,  that  an  Officer  of  Industry  is  appointed  to  a 
regiment.  I  think  it  would  be  fair  to  assume  that  he  could  easily 
become  possessed  of  from  £20  to  £50,  at  the  very  least,  by  some  of 
the  plans  I  have  referred  to.  With  that  sum  I  can  point  out  a  dozen 
different  branches  of  industry,  with  tools  for  which  he  can  provide  his 
men,  and  all  of  which  will  return  quick  profits. 

Turning  to  the  question  of  the  workshops.  If  the  authorities  make 
a  move  in  this  matter,  undoubtedly  they  would  issue  directions  to  the 
barrack  masters  to  provide  suitable  plates,  and,  although  a  regimental 
officer  may  be  cooped  up  in  a  pigeon-hole,  and  his  expostulations  be 
met  with  an  answer  of  "  want  of  acoommodati(m,"  yet  it  is  tolwably 
certain,  when  the  barrack  people  receive  an  order  from  head- 
quarters, that,  by  perhaps  personal  inconvenience,  they  can  find  room 
for  anything.  But  the  Officer  of  Industry  can  be  quite  independent  of 
assistance,  as  there  are  generally  spare  stables,  and  all  he  would  require 
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in  winter  would  be,  to  provide  a  couple  of  portable  Btoves,  lay  on  the 
gas,  and  go  to  work.  Piece-work  of  different  kinds,  of  conrse,  men 
oonld  do  in  their  own  rooms. 

Workshops  provided,  how  would  the  Officer  of  Industry  find  his  people 
employmeift?  By  the  same  channel  that  all  establishments  of  the 
ptesent  day  obtain  their  customers,  that  ready  means  of  communica- 
tion, advertising ;  and  the  men,  for  their  own  benefit,  will  keep  a  sharp 
look  out  for  jot^ ;  in  fact,  there  can  be  no  difficulty,  as  he  goes  into  the 
labour  market  enabled  to  outbid  all  opposition  on  the  part  of  those  who 
have  to  feed,  clothe,  and  lodge  themselves.  Nor  will  there  be  anvthing 
more  easy  than  taking  in  work,  as  each  branch  of  industry  will  have 
its  own  foreman,  on  the  same  principle  as  the  master  tailor,  or  the 
armourer  sergeant,  who  will  be  answerable  for  all  material  received. 
With  regard  to  employers,  they  will  feel  every  security  and  ccm- 
fidence  in  dealing  with  responsible  parties,  whose  position  will  be  a 
sufficient  guarantee  that  the  work  will  be  carefully  and  punctually 
completed.  The  feeling  of  interest  for  the  soldier,  or  latent  sympathy, 
which,  though  unostentatious,  strongly  prevaOs  through  the  nation, 
will  be  brought  into  action,  and  without  doubt  work  will  be  offered  so 
abundantly,  particularly  as  it  will  add  to  the  employers'  pecuniary 
benefit,  that  we  need  no^  fear  any  want  of  success  on  that  point. 

As  before  shown,  more  than  one  half  the  men  are  unskilled  in  labour, 
these  men  would  therefore  require  to  serve  a  kind  of  apprenticeship ; 
and  to  a  man  who  has  been  accustomed  to  work  of  some  sort,  there 
are  numbers  of  trades  that  could  be  easily  acquired  in  one  year.  During 
that  year  of  learning,  the  unskilled  soldier  should  be  under  the  foreman 
of  his  branch  of  industry,  and,  of  course,  should  recompense  him  for 
teaching  the  business.  A  fair  payment  for  all  parties  would  be,  to 
allow  his  instructor  one-third  of  his  earnings  for  the  first  twelve  months. 
Thus,  in  the  course  of  a  few  years,  nearly  every  man  in  a  regiment 
would  become  acquainted  with  some  hwidicraf t,  which  would,  far  wer 
after,  enable  him  to  earn  a  living,  either  with  or  without  connexion 
with  the  Army,  or  in  any  part  of  the  world. 

There  should  be  one  uniform  system  of  accounts  used  in  every 
battalion,  as  it  would  simplify  and  render  intelligible  all  transactions. 
I  have  drawn  out  an  industrial  ledger,  on  a  similar  prindple  to  the 
companies'  ledger  now  in  use,  which  is  being  printed,  and  will  be  laid 
on  tne  table  of  the  Library  of  this  Institution  for  inspection.  It  will 
show,  at  a  glance,  how  every  man's  accounts  stand,  and  can  be  kept 
hw  a  non-commissioned  officer  clerk,  who  should  be  paid  out  of  the  funds. 
Ijius,  the  Officer  of  Industry  is  relieved  from  all  personal  trouble, 
except  the  superintendence  and  direction ;  the  appointment  would  be 
honorary,  and  to  any  officer  who  cared  for  the  service,  a  labour  of 
love. 

There  would  always  be  money  to  the  credit  of  the  Officer  of  Industry, 
accruing  from  two  sources,  first,  the  repayment  of  all  moneys  advanced 
to  men  for  materials,  or  the  purchase  of  tools,  &c.,  which  would  then 
become  their  own  property ;  and  secondly,  from  a  deduction  of  ten  per 
cent,  on  their  profits.  This  would  meet  all  contingent  expenses,  such 
as  the  payment  of  the  clerk,  lighting,  hire  of  machinery,  and  transport 
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of  goods.  By  this  means  the  system  would  not  only  support  itself,  inde- 
pendent of  Government  supply,  but  there  would  always  be  money  ready 
to  contract  for  work,  or  to  purchase  mateiials.  The  funa  should  be  allowed 
to  acciunulate,  nor  should  there  ever  be  any  division  among  the  opera-' 
tives,  as  the  savings  they  could  acquire  at  the  time  of  the  expiration  of 
their  period  of  service  in  the  Army,  would  be  to  the  industrious,  quite 
satisfactory.  By  my  plan  of  combining  the  profits  of  amateur  amuae- 
merits  with  the  industrial  profits,  there  would  always  be  an  increasiiig 
fund,  which  should  remain  in  the  regiment  never  to  be  broken,  except  in 
a  case  of  charity,  such  as  relieving  the  poor  widow  of  a  soldier  who  had 
died  in  the  regiment.  For  such  a  noble  purpose,  a  soldier  would  never 
gnidge  ten  per  cent,  out  of  his  earnings,  as,  in  fact,  it  would  only  be 
the  interest  on  money  borrowed  from  his  industrial  bankers.  Without 
troubling  my  audience  with  figures,  1  may  say,  that  in  the  course  of  a 
dozen  years  the  deposits  in  each  regimental  Officer  of  Industry's  hands, 
might  amount  to  hundreds  of  pounds  ;  thus  many  a  deserving  soldier^s 
widow  could  be  rescued  from  poverty  and  the  temptation  to  an  evil 
life,  which  besets  a  destitute  condition,  and  placed  in  a  way  of  support- 
ing herself  and  family,  so  that,  in  time,  the  fund  might  become  one  of 
the  special  charities  of  the  Service. 

The  last  part  of  the  scheme  I  propose  to  establish,  is  the  most  im- 
portant, viz.,  the  appointment  of  an  Inspecting  Officer  of  Industry ;  and 
here  it  would  be  necessary  to  make  a  slight  call  on  Government 
support.  One  officer  would  be  sufficient  for  the  duty — I  am  always 
speaking  of  the  troops  at  home — he  could  make  his  tour  of  inspec- 
tion to  each  regiment,  aiding  the  Regimental  Officer  of  Industry  witii 
his  advice,  examining  the  books,  and  regulating  the  general  carrying 
out  of  details,  giving  lectures  to  the  men  on  the  subject,  and 
organising  the  system  in  regiments  on  their  arrival  from  oth^ 
countries,  and,  of  course,  making  liis  return  for  the  information  of  the 
Commander-in-Chief.  A  popular  man  would  be  best  suited  for 
this  position,  one  who  could  get  up  an  entertainment,  or  give  one,  and 
who  had  a  general  knowledge  of  trades  fitted  for  soldiers.  The  pay 
of  this  officer  and  liis  travelling  expenses  would  not  exceed  £600  or 
£700  a  year,  so  that  at  a  cost  of,  say,  £800  to  Govenunent — which 
might  easily  be  afforded  from  the  surplus  of  the  Army  Estimates— 
every  soldier,  during  the  ensuhig  winter,  could  be  happily  and  pro- 
fitably employed.  Is  not  this  a  matter  for  serious  consideration  by 
those  vested  with  authority  ? 

With  regard  to  the  time  soldiers  conld  devote  to  industry.  A 
mechanic's  day  for  labour,  deducting  the  usual  allowance  for  meals, 
varies  from  eight  to  ten  hours ;  this  may  be  averaged  at  fifty  hours* 
work  for  each  mechanic,  weekly.  Now,  in  summer,  or  the  drill  season, 
if  so  inclined,  a  soldier  could  snatch  from  his  spare  time  or  intervals 
between  his  duties,  eighteen  to  twenty  hours  weekly,  or  something 
equal  to  two  mechanic's  days ;  while  in  winter,  when  the  afternoon 
parades  could  be  dispensed  with,  a  soldier  might  make  time  equal  to 
nearly  four  whole  mechanic's  days.  This  would  give  the  Commanding 
Officers  of  regiments  a  desirable  opportmiity  for  granting  indulgences 
to  •well  conducted  men,  as,  on  the  recommendation  of  the  Officer  of 
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Indastry,  tbey  could  be  given  leave  from  these  parades ;  only  sach 
names  to  be  retmned  as  were  steady  men,  and  found  to  be  investing  their 
earnings  in  the  regimental  savings  bank,  or  otherwise  properly  apply- 
ing them.  This  would  be  a  better  means  of  conducing  to  the  good 
conduct  of  the  Army,  than  the  present  ^attempt  to  bribe  by  ffood 
conduct  stripes  and  a  penny  a  day.  It  would  be  a  considerable  check 
to  a  man  misconducting  himself,  to  be  suspended  from  entering  the 
workshops,  and  to  have  to  return  to  his  afternoon  drill. 

The  amount  of  money  earned  would,  of  course,  be  affected  by 
various  influences,  including  the  class  of  the  work,  and  skill  of  the  work- 
man ;  but  suppose  the  mechanic  makes  4«.  a  day,  or  24^.  per  week— 
a  very  low  estimate-*and  the  soldier  can  make  two  days  per  week  in 
summer,  and  four  in  winter,  allowing  one  day  per  week  for  guard- 
mounting  inclusive,  quite  as  often  as  that  duty  should  come ;  we  find 
he  could  make  over  £30,  but  Bay  £30  a  year,  and  I  believe  I  am  not 
overstating  it.     This  would  in  time  increase  to  a  tolerable  sum. 

There  are  persons  who  cavil  at  every  innovation,  and  these  per- 
sons might  say,  "  This  is  all  veiy  well ;  the  soldiers  at  first  would 
work  pretty  constantly,  but  they  would  soon  tire."  To  this  I  would 
answer,  "You  do  not  frequently  find  people  tire  of  receiving  or  making 
money."  The  soldier  is  not  naturally  so  careless  and  improvident 
as  he  is  represented.  He  always  has  some  glimmering  thought  of 
what  is  to  become  of  him  when  his  time  expires.  Look  at  the  regi- 
mental savings  banks,  what  numbera  have  hoarded  their  little  sums ; 
but  if  in  too  many  cases  they  are  reckless  spendthrifts,  it  is  because 
they  grow  impatient  of  adding  little  fractional  sums — ^pence  and  pence 
—that  almost  amount  to  nothing  in  the  end.  But  give  him  the  oppor- 
tunity of  accumulating  by  his  own  exertions,  and  see  how  perseveringly 
he  wUl  roll  along  his  own  snow-ball.  The  mechanic  is  obliged  to  spend 
his  money  as  he  earns  it ;  the  soldier  would  have  greatly  the  advantage 
of  him,  for  he  could  view  his  savings  daily  increase  with  that  most 
gratifying  feeling,  that  he  did  not  require  to  put  his  hand  in  his  breeches 
pocket. 

Havinc:  now  submitted  how  this  scheme  could  be  established,  having 
also  explained  the  internal  working  of  the  plan,  and  the  objects  in 
view,  we  may  proceed  to  an  investigation  of  its  merits ;  to  examine 
the  advantages  or  disadvantages  to  Government  and  the  country, 
to  our  own  military  system,  and  to  the  soldier. 

For  the  Government^  it  would  solve  the  problem  now  found  most  diffi- 
cult, namcl^',  that  of  recruiting,  and  it  would  relieve  anxiety  about  the 
wide  gap  in  the  ranks  caused  by  the  want  of  some  eighteen  to  twenty 
thousand  men.  What  prevents  enlisting  ?  It  is  not  want  of  chivalrous 
feeling ;  but  in  these  money-making  days,  young  men  are  generally 
cautious.  They  are  aware  that  enlistment  means  the  investment  of 
their  capital  of  labour,  in  the  lowest  remunerative  market.  The  con- 
sequence is,  that  the  recruiting  sergeant's  eloquent  harangue  and  beer 
arc  both  lost,  for  he  never  can  get  over  the  fact  that  the  recruit  can 
earn  twice  the  wages  at  any  other  occupation.  But  you  grasp  the 
vital  part  of  the  subject,  when  you  offer  to  the  recruit,  better  oppor- " 
tunities  of  acquiring  money  as  a  soldier,  than  as  a  civilian,  and  vmen 
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yon  make  it  clear,  that  instead  of  a  man's  abiGties  being  lost,  for  want 
of  nse  in  the  Army,  he  has  greater  facilities  for  nsing  them.  In  fact, 
by  holding  out  the  inducements  suggested,  you  compete  in  the  labour 
market,  which  is  in  reality  the  gist  of  the  whole  difficulty — and  outbid 
the  civil  employer  by  offering  higher  wages.  Here,  also,  is  an  answer 
to  the  continual  exclamations  of  the  magazine  writers,  '*  give  ns  a 
better  class  of  men,*'  for  we  should  then  obtain  an  abundant  supply  of 
such  recruits  as  we  seldom  get  now, — ^healthy,  well  educated  youngs 
mechanics,  artisans,  and  tradesmen. 

I  have  considered  carefully  what  objections  (Jovemment  could  make 
to  the  emplojrment  of  the  soldier,  and  I  can  see  but  two :  firstly,  the  snp- 
position  that  the  state  would  be  called  on  for  money;  secondly,  the  fear 
of  losing  the  ten  years'  service  men ;  but  as  I  have  already  shown,  the 
system  is  self-supporting,  and  could  not  possibly  involve  a  greater 
outlay  than  the  pay  of  the  Inspecting  Officer  of  Industry,  which  would 
be  of  course  a  mere  trifle.  I  deem  the  first  objection  too  insignificant 
to  require  further  argument.  As  to  the  loss  of  the  ten  years'  service 
men,  may  I  ask  how  many  can  be  possibly  induced  to  stay  in  the 
ranks  now  t  Unf ortimately  very  few  indeed,  so,  that  at  the  most, 
Government  cannot  be  worse  off  than  it  is  at  present.  But  if  the 
soldier  be  making  money,  and  at  the  end  of  his  ten  years,  finds  himself 
ill  possession  of  one  or  two  hundred  pounds,  and  liF  you  offer  him  in- 
ducements for  his  second  period  of  service,  with  the  opportunity  of 
doubling,  or  perhaps,  tripling  his  capital,  then  the  mere  love  of  money 
alone  will  probably  influence  him  to  remain.  If  a  man  devotes  a 
portion  of  his  life  to  the  acquisition  of  money,  it  becomes  the  great 
object  of  his  ambition,  the  passion  feeds  itself,  the  man  longs  to  see 
his  one  hundred  become  two  hundred,  even  as  the  millionaire  keepa 
still  in  business  to  make  his  second  million.  Thus,  the  soldier  will 
calculate  upon  retiring  in  comparative  luxury  and  ease;  the  means 
of  attaining  which,  no  other  manner  of  life  could  have  given 
him. 

With  regard  to  recruiting,  I  should  not  wish  to  offer  any  sugges- 
tions, but  as  it  comes  in  contact  with  my  own  subject,  I  cannot  avoid 
making  a  few  remarks.     I  would  propose : — 

Ist.  That  a  bounty  of  £5  or  upwards  be  offered  to  the  recruit  at  the 
time  of  enlistment,  additional,  if  ne  agreed  to  serve  the  full  time  of  21 
years. 

2nd.  That  the  recruiting  sergeant  or  bringer,  should  £:et  5*.  ad- 
ditional for  every  recruit  so  attested. 

3rd.  That  it  should  be  open  to  every  soldier  (approved  of)  to  re- 
attest  at  any  time  dining  his  first  ten  years'  service,  and  that  he  should 
thereupon  receive  from  his  Adjutant  tne  re-attesting  money. 

4th.  That  eveiy  soldier  diuing  his  second  period,  should  have  but 
one  parade  each  day  (except  in  case  of  punishment)  during  the  winter 
months,  the  other  parades  being  substituted  by  roll  calls. 

6th.  That  all  soldiers  whose  time  was  occupied  with  the  consent  of 
their  Commanding  Officer — such  as  in  workshops — should  be  excused 
from  these  roll  calls. 

6th.  That  every  soldier  at  the  completion  of  his  21  years'  service 
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should  be  entitled  to  a  pension  for  the  remainder  of  his  life,  equivalent 
to  the  pay  he  was  reoeiving  at  the  time  of  his  discharge. 

Were  these  inducements  offered  we  might  not — as  many  writers 
now  do,  through  a  large  number  of  the  ten  years'  service  men's  time 
expiring-— contemplate  wanting  forty  thousand  men,  nearly  a  fifth  of 
,  the  Army  in  1870. 

Colonization  is  another  important  matter  for  the  consideration  of 
the  Government,  as  the  soldier  settling  in  distant  lands  spreads  a 
feeling  of  loyalty  among  the  inhabitants  and  attaches  them  to  the 
mother  country.  There  can  be  no  such  acceptable  colonist,  as  the  man 
accustomed  to  military  regularity,  trained  to  industrial  pursuits,  with  a 
good  knowledge  of  a  trade,  and  a  fair  capital  ready  to  invest,  to  give 
himself  and  family  a  stake  in  the  coun^  of  his  adoption.  By  this 
means,  when  the  period  of  service  expired  in  the  colonies,  the  men 
would  settle  there,  saving  the  expense  of  shipping  home,  which  is  no 
inconsiderable  sum  from  distant  places  like  India,  whence  they  now 
frequently  return  to  become  a  burden  to  the  poor  rates,  or  throw 
themselves  on  the  generosity  of  their  more  prosperous  civilian  friends. 

Desertion  would  be  unknown  in  the  ranks ;  if  these  workshops  were 
established,  a  large  sum  would  be  saved  annually,  as  no  man  with  an 
opportunity  of  earning  money,  and  with  a  goodly  sum  to  his  credit, 
would  ever  be  wilUng  to  run  away  and  leave  all  behind. 

Now,  looking  at  the  effect  on  our  military  system,  what  objections 
could  be  advanced  against  this  proposed  plan  of  employment?  It 
might  be  suggested  that  a  sense  of  independence,  from  the  possession 
of  money,  would  injure  the  machine-like  working  of  the  ranks,  making 
the  men  less  subject  to  control.  I  mention  however  that  the  discipline 
of  the  Service  is  too  perfect  to  be  impaired  in  that  way.  Having  a  sum 
in  the  savings  bank,  can  never  tend  to  lessen  a  man's  fighting  quahties 
as  a  soldier.  As  a  proof  of  this  I  may  mention  that  no  aspersion  was 
ever  cast  on  the  gallantry  of  our  officers,  who,  until  the  recent  intro- 
duction of  competitive  examinations,  were  all  drawn  from  the  opulent 
classes  of  society.  I  think  it  will  be  conceded,  therefore,  that  under 
that  head  there  can  be  no  objection. 

To  the  soldier,  the  advantages  of  this  proposal  to  establish  work- 
shops are  so  numerous  that  I  shall  only  mention  a  few  in  which  the 
countiy  and  the  army  generally'are  alike  interested.  In  the  first  place, 
the  health  of  the  troops  would  be  greatly  improved,  and  the  mortaUty 
among  them  very  much  lessened ;  for  though  the  comparative  statistics 
of  civil  life  in  different  nations  show  the  British  Isles  to  be  one  of  the 
most  eminentiy  healthy  regions  of  the  world,  yet  home  to  our  soldiers 
is  more  fatal  than  foreign  stations.  The  average  number  of  men  con- 
stantly sick  is  far  greater  in  the  United  Kingdom  than  in  any  of  our 
vast  possessions,  with  the  exception  of  India,  China,  and  Ceylon,  and 
the  death-rate  here,  where  we  have  camps  and  barracks  to  perfec- 
tion, very  much  exceeds  the  deaths  abroad.  I  need  not  say  that  this 
is  a  matter  of  vast  importance,  inasmuch  as  each  soldier  of  the  line 
costs  about  £60  by  the  time  his  training  is  completed.  There  can  be 
no  doubt  that  the  great  amount  of  sic^ess  and  mortality  principally 
arises  from  the  dissipation  the  men  are  driven  to,  rather  t$an  sit  un- 
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employed  in  an  empty  barrack-room.  Is  it  not  a  fact  that  the  Corps 
of  Royal  Engineers  has  a  smaller  average  of  sickness  in  it  than 
any  of  the  infantry  battaUons,  and  that  the  men  are  also  better  con- 
ducted and  more  trustworthy  ?  Does  not  this  speak  eloquently  for  an 
industrial  body  f  The  fitness  of  the  soldier  for  employment  is  further 
exemplified  by  the  public  confidence  placed  in  that  excellent  corps — , 
founded  by  Captain  Walter — the  Commissionaires.  As  for  ability  and 
willingness  to  work,  we  must  also  take  the  Engineers  as  an  example, 
for  we  have  no  other  troops  where  trades  are  recognized,  and  we  find 
that  (iovernment  by  employing  one  of  these  corps,  instead  of  an 
ecjual  number  of  civil  workmen,  saves  a  sum  of  £600  yearly. 

A  most  important  consideration  is,  what  bearing  would  this  question 
have  on  the  marriage  of  the  men  ?  I  do  not  suppose  it  would  cause  any 
.sensible  effect,  nor  would  there  be  necessity  for  changing  the  already 
existing  regulations,  but  those  men  who  did  marry  would  have  a  means 
(jf  provision  for  their  famihes  which  would  not  cease  when  their  regi- 
ment went  to  distant  colonies,  as  they  could  transmit  their  earnings, 
which  no  doubt  would  be  greater  there  than  here. 

With  regard  to  the  wives  who  are  now  left  behind,  the  public  is,  un- 
happily, too  well  acquainted  with  the  state  of  destitution  and  its 
consequences  into  which  these  young  women  fall.  Not  being  able  to 
receive  pecuniary  assistance  from  theu*  husbands,  and  being  frequently 
unable  to  provide  for  themselves,  who  can  blame  them  if  they  sink  into 
deplorable  misery,  degradation,  and  immorality,  so  that  on  the  soldier's 
return  all  ties  of  his  former  married  life  are  obliterated  ?  Can  there  be 
any  picture  more  painful  I  The  gallant  and  faithful  soldier  retmning 
to  his  home,  finding  himself  utterly  bereft  of  the  wife  he  loved  so  dearly, 
and  of  the  baby  he  had  hoped  to  see  a  man. 

To  the  reflective  mind  this  alone  is  a  suflScient  reason  for  welcoming 
a  means  that  seems  particularly  calculated  to  alleviate  this  cryin^^ 
evil. 

Altogether  the  subject  is  so  vast,  and  admits  of  so  much  being  said, 
though  I  have  rigidly  restricted  myself  to  it«  proper  limits,  that  I  find 
great  difficulty  in  keeping  within  reasonable  bounds,  yet  I  must  briefly 
again  refer  to  the  Regimental  Industrial  Charity  Fund. 

The  plan  of  combimng  the  profits  of  amusement,  and  the  ten  per 
ccntage  on  the  labour  profits,  would  yield  a  good  sum  yearly,  which 
could  be  banked,  as  it  is  probable  that  the  Industrial  Department  would, 
after  a  time,  float  itself  without  advances,  the  men  becoming  possessed 
of  sufficient  means  of  their  own  for  the  pmrchase  of  material.  This 
reserve  fund,  in  the  hands  of  the  Officer  of  Industry,  being  exclusively 
devoted  to  regimental  charitable  purposes,  would  form,  not  a  mere 
nucleus,  but  would  develop  into  an  important  and  popular  institution  of 
the  Service.  Look  at  all  the  sums  that'  now  go  wandering  about,  that 
would  be  drawn  within  its  beneficial  influence.  Officers  who  have 
retired,  and  whose  memories  carry  them  back  to  old  associations,  would 
remember  it  in  their  wills  ;  officers  on  joining,  or  leaving,  would  make 
presentations ;  all  regimental  fines  might  be  paid  into  it ;  men  who  had 
lost  sight  of  their  friends  or  had  no  relations — ^whose  heirs  we  see  so 
frequency  advertised  for  in  the  papers — if  they  died  in  the  regiment 
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would  leave  it  their  accumulated  savings.  The  ladies  of  the  regiment 
could  hold  annual  bazaars,  and  collect  fancy  works,  and  men  and  officers, 
also,  could  send  in  their  contributions ;  the  soldiers'  wives  might  be 
employed  in  making  articles,  and  be  paid  for  their  time,  so  that  every 
regiment  could  have  its  yearly  fete  in  aid  of  its  charity.  I  think  I 
mi^t  venture  to  say  that  we  should  witness  on  all  sides  an  honourable 
rivalry  to  increase  the  funds.  The  lectures,  concerts,  and  amusements, 
that  would  originate  for  its  benefit  already  alluded  to,  would  afford 
a  healthful  and  intellectual  employment  for  the  officers. 

Before  concluding,  there  are  a  few  plain  questions  I  should  like  to 
place  before  those  who  have  honoured  me  as  an  audience. 

Do  you  consider  these  regimental  charities  practicable,  and  should 
they  be  instituted  ? 

Do  you  consider  industrial  employment  should  be  established  ? 

Do  you  consider  that  the  best  means  of  organisation  is  by  the  ap- 
pointment of  an  Officer-Superintendent  'in  each  regiment,  as  suggested, 
on  the  principle  of  the  Officer  of  Musketry  ? 

To  show  the  immense  expense  involved  in  shipping  home  men  whose 
first  period  of  service  expires  in  distant  colonies,  and  who  refuse  to 
renew  there,  though  they  frequently  re-enUst  at  home,  I  may  quote  an 
extract  from  the  evidence  given  by  Lord  Strathnairn,  when  examined 
before  the  Recruiting  Commission.  He  states,  *'  the  great  majority  of 
men  whose  first  period  of  time  terminates  in  India,  return  to  England ; 
during  the  last  year  of  my  command  2,000  came  back,  and  the  cost  of 
sending  home  these  men,  and  sending  out  substitutes  was  so  great 
that  the  Government  of  India  had  it  in  their  consideration  to  give  them 
a  very  large  bounty,  as  much  as  £40,  as  a  matter  of  economy.  There 
is  a  general  feeling  among  the  men  that  their  increased  usefulness 
during  their  ten  years'  service  is  not  acknowledged.  I  hear  that  this 
is  the  case  from  officers  of  a  benevolent  disposition,  who  are  in  the 
habit  of  mixing  a  good  deal,  and  making  themselves  acquainted  with 
.their  men.  ...  I  enquired  from  Colonel  Dillon,  Kifle  Brig^e, 
what  means  to  suggest  to  induce  these  men  to  re-enlist ;  among  many 
recommendations,  he  said,  if  they  were  excused  from  certain  parades 
it  would  be  a  great  advantage,  in  all  of  which  I  quite  concurred." 
Lord  Strathnairn  also  advocated  the  employment  of  the  men  at 
trades. 

If  these  afternoon  parades  are  granted  t3  the  men  during  the  winter 
months,  it  becomes  of  greater  necessity  to  devise  some  means  of  oc- 
cupying their  time.  It  may  be  said  there  are  the  recreation-rooms, 
but  it  is  impossible  to  suppose  that  soldiers  can,  or  will,  spend  all  their 
time  in  these  rooms.  Certainly  it  is  right  to  take  what  is  given  and  be 
thankful,  therefore  I  shall  not  make  the  slightest  reflection  on  this 
movement  in  the  Service,  but  I  would  ask  others  to  do  as  I  have  done, 
enquire  into  the  attendance  at  these  places.  In  some  instances  men 
have  what  is  termed  an  opportmiity  for  working  at  their  former  trades 
in  the  recreation-rooms ;  but  is  it  to  be  conceived  that  the  soldier,  who 
is  in  general  so  thoughtless,  can  sit  down  to  work  in  the  next  apart- 
ment to  a  billiard-room  or  bowling-alley?  And  how  is  he  to  get  work, 
and  who  will  supply  him  with  money  for  material  ? 
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If  the  authorities  can  find  sums  of  money  to  expend  in  proTiding 
these  places  of  amusement,  why  not  go  a  little  further,  and  provide 
the  means  of  lucrative  employment?  The  nation  is  increasing  in 
wealth  through  her  trade  and  industry,  and  why  deny  to  the  soldier 
the  riglit  to  participate  in  the  general  welfare  ? 

There  exists  no  feeling  of  doubt  that  this  disposal  of  spare  time 
would  in  any  way  interfere  with  the  soldierly  habits,  or  esprit  de  carps 
of  the  Anny,  for  very  little  consideration  will  point  out  that  the  indos- 
trial  employment  of  the  French  troops  never  cools  their  military  zeal, 
which  is  proverbial.  I  have  refrained  from  alluding  to  the  industrial 
departments  of  continental  armies,  as  it  already  has  been  referred  to 
ill  this  Institution  by  Sir  Harry  Vemey.* 

There  is  one  topic  more.  How  would  this  interference  with  labour 
be  received  by  the  working  classes  ?  Undoubtedly  they  could  not  see 
any  plausible  objection,  as  labour  is  a  right  divine,  and  the  market  is 
free  to  all.  The  foreigner  from  every  nation  is  welcomed  to  join  the 
ranks  of  toil,  and  there  are  now  few  woA-rooms  in  our  largest  towns 
that  can  be  entered,  without  hearing  some  of  the  employis  conversing 
in  foreign  languages.  When  these  strangers  are  so  generously  re- 
ceived, how  much  more  welcome  to  the  English  mechanic  will  be  the 
soldier,  the  defender  of  the  nation,  and  his  brother  countryman,  to 
compete  with  him  in  the  sturdy  occupations  of  industry  ? 

As  the  aspect  of  affairs  throughout  the  world  does  not  show  any 
probability  of  our  troops  being  engaged  on  active  service — for  we  can 
baiely  look  on  the  Abyssinian  expe^tion  as  a  matter  of  importance, 
with  respect  to  fighting,  when  in  all  possibility  it  will  never  meet  with 
an  enemy — it  is  likely  that  regiments  may  attempt  to  get  trades  to 
work,  but  that  has  been  frequently  tried  already,  and  did  not  meet 
with  the  success  it  should  have  done.  The  reason  is,  that  the  subject 
requires  to  be  placed  legitimately  before  the  public,  as  an  acknow- 
ledged and  authorized  system  of  the  Army.  It  is  necessary  to  have  a 
proper  head  of  the  department  in  each  regiment,  with  whom  manu- 
facturers  could  at  once  conununicate,  and  in  whom  they  would  feel 
confidence,  for  assuredly  employers  will  not  part  with  their  material 
until  certain  of  its  safety.  It  is  plain  by  the  current  of  public  opinion, 
and  the  sentiments  expressed  by  His  Royal  Highness  the  Commander- 
in-Chief,  at  the  opening  of  the  Guards'  Institute,  and  also  by  the  Secretary 
for  War,  that  we  may  expect  soon  to  see  some  initiative  taken.  The 
ensuing  season  may  witness  the  soldier's  highest  hopes  realised,  and 
the  different  barracks  and  camps  through  the  country  filled  with 
employed  and  happy  men.  Then  may  we  look  forward  to  a  new  era 
for  the  array — the  soldier  a  changea  being ;  an  inteUigent,  thinking, 
tinistworthy,  sober,  steady,  well-conducted  man  who  will  no  longer 
require  any  semblance  of  the  lash ;  and  as  the  State  treats  him  well, 
and,  above  all,  employs  his  mind,  so  will  he  give,  from  respect  and  love 
to  the  Service,  what  he  now  does  from  fear.  Then  shall  we  find  a  rich 
and  expectant  soil,  in  which  to  sow  the  seeds  of  Divuae  truth ;  then 
our  many  religious  societies,  all  of  which  labour  so  zealously  for  the 
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reformation  of  the  soldier,  will  hail  with  pleastM  a  movement  which 
so  facilitates  their  good  work ;  then  shall  we  rescne  the  soldier  from  the 
haunts  of  drink  and  vice,  training  his  mind  to  industry,  and  the  better 
feelings  of  human  nature,  thereby  preparing  him  to  receive  the  great 
revelations  of  Christianity.  But  without  some  little  assistance  from 
Government,  any  attempt  of  this  kind  would  be  useless — ^and  worse 
than  useless — ^it  would  be  a  failure  I  As  before  stated,  all  movements 
to  benefit  the  soldier  must  emanate  /rem  mthm  hie  own  circle  !  If  this 
step  for  the  improvement  of  the  soldier's  condition  is  ever  to  be  taken ; 
if  these  industrial  employments  are  ever  to  be  established ;  if  we  are 
ever  to  see  shining  brightly  in  the  future,  a  beacon  which  will  help  to 
rescue  the  soldier's  widow  and  his  orphan,  we  must  first  hole  far  counte* 
nance  to  the  highest  military  authorities.  Then,  let  this  appeal  be  made, 
in  the  name  of  this  good  and  noble  charity — ^in  the  name  of  the  so- 
called  dissolute,  idle,  and  forgotten  soldier — in  the  name  of  the  Great 
Giver  of  all  charity — not  to  let  want  of  consideration,  or  red  tape, 
stand  in  the  way  of  this  most  important  subject! 


i^texng  SJwting. 


Monday,  Jannary  20th,  1868. 

Rear-Admibal  sir  FREDERICK  W.  E.  NICOLSON,    Bart.,  C.B., 

Vice-President,  in  the  Chair. 
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EXPLOSIVE    BULLETS    AND    THEIR    APPLICATION    TO 

MILITARY  PURPOSES. 

By  Major  G.  V.  Fobbery,  W.C,  H.M.  Bengal  Staff  Corps. 

In  brhiging  before  you  the  subject  of  to-night's  lecture,  I  do  so  with 
the  i)ainf ul  feeling  that  it  is  a  very  dry  subject — indeed,  one  which  may 
be  instructive,  but  cannot  be  made  amusing ;  I  can  only,  therefore, 
express  my  pleasure  and  surprise  that  the  uninviting  natiu"c  of  my 
title  should  not  have  prevented  more  from  attending  this  evening. 

In  treating  this  subject,  I  propose  to  show  what  an  explosive  bullet  is; 
give  some  idea  of  its  history  and  construction ;  its  effects ;  and  in  what 
way  it  may  be  applied  to  military  purposes.  I  shall  notice  the  objec- 
tions usually  made  to  such  a  use  of  it,  leaving  each  to  form  his  own 
opinion  as  to  the  real  position  of  the  question  of  its  rejection  or  adop- 
tion as  a  weapon  of  war. 

An  explosive  bullet  stands  in  the  same  relation  to  a  military  or 
sporting  rifle,  as  does  a  percussion  shell  to  a  field  or  siege  gun.  It  is, 
properly  speaking,  a  shell  calculated  to  explode  on  striking  its  object, 
and  to  give,  whether  by  the  shock  or  the  flame  of  such  explosion^ 
effects  different  from  those  of  the  solid  bullet. 
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For  instance,  an  explosive  bullet  or  riJU'shell  (as  we  may  call  them, 
if  it  be  understood  that  in  doing  so  the  Rifle  is  to  mean  a  rifled  small 
arm),  will  prove  almost  certain  death  even  to  animals  too  formidable 
to  be  fired  at  with  safety  with  a  single  ball.  A  rifle-shell  will  also  ex- 
plode gunpowder  enclosed  in  stout  cases,  such  as  artillery  limber-boxes 
at  extreme  ranges,  and  when  an  ordinary  bullet  would  in  no  ways 
affect  it.  Further,  the  explosion  of  a  single  Enfleld  rifle-shell  of  large 
capacity  can  be  seen  and  heard  at  distances  of  1,000  or  1,200  yards ; 
whereas  the  ordinary  bullet  gives  no  sign.  It  is  on  these  properties 
that  its  usefulness  depends.  % 

Eifle-shell  are  already  well  understood  and  habitually  used  by  most 
sportsmen  who  attack  the  heavy  game  of  Asia  and  Africa ;  and  to 
their  growing  use  it  is  owing  that  accidents  from  the  charge  of  the 
wounded  buffalo,  rhinoceros,  tiger,  and  elephant,  are  becoming  every 
day  less  frequent  and  less  fatal.  When  they  were  first  introduced 
into  the  sporting  field,  there  were  not  wanting  those  who  de- 
nounced their  use  as  '^  not  giving  the  poor  beast  a  cnance,"  namely,  of 
devouring  or  demolishing  the  sportsman,  whom  they  considerea  as 
taking  a  mean  advantage  of  his  game,  and  being  rather  a  poor  fellow 
than  otherwise.  But  in  spite  of  such  remarks,  the  shell  has  been 
gradually  improved,  and  this  use  of  it,  in  some  form,  has  become  at 
the  present  time  ahuost  universal. 

I  think  indeed  that  no  really  merciful  man  would  condemn  the  animal 
on  which  he  draws  trigger,  to  a  lingering  end  from  a  single  bullet- 
wound,  or  to  the  slow  torture  of  being  shot  to  death,  as  were  notably 
some  of  the  elephants  killed  by  Mr.  Gordon  Gumming ;  when  he  inay 
if  he  pleases  use  an  instnuuent  which  will  strike  it  down  as  by  a  flash 
of  lightning.  Even  though  by  doin^  so  he  should  denyhimiself  l^e 
pleasurable  excitement  of  a  charge,  with  perhaps  the  demolition  of  some 
unhappy  beater.  In  the  same  manner  we  hear  the  use  of  rifle-shell  in 
war  condemned  as  cruel,  cowardly,  or  useless.  If  I  should  succeed  in 
raising  a  doubt  as  to  whether  it  is  in  truth  either  the  one  or  the  other,  at 
all  events  a  step  will  have  been  made  towards  the  dispassionate  dis- 
cussion of  the  subject,  which  is  all  one  can  hope  for  from  a  paper 
such  as  the  present. 

I  will  now,  if  you  please,  enter  on  the  history  and  construction  of 
these  missiles,  and  pass  on  to  their  uses  and  the  considei^ation  of  the 
validity  of  the  arguments  used  against  them. 

The  rifle-shell  was  (there  is,  I  believe,  no  doubt)  originally  proposed 
and  made  use  of  by  Captain  Norton  about  the  year  1826,  and  differed 
but  little  in  principle  from  many  of  those  in  use  at  the  present  day, 
I  have  here  one  of  his  earUest  explosive  bullets  (Plate  I,  Fig.  5) ;  it  is, 
as  you  see,  mechanically  fitted  to  *a  polyffroove-rifle,  rounded  both  in 
front  and  rear,  and  having  a  cylindrical  hollow  some  three-sixteenths  of 
an  inch  in  diameter,  reaching  from  its  apex  to  within  a  short  distance 
of  the  base.  In  this  was  pla^d  some  detonating  powder,  and  a  wooden 
plug  inserted  in  the  head,  acted  as  a  striker  on  the  shell  reaching  its 
object.  Another  form  carried  a  small  tin  tube,  fitted  into  the  hollow ; 
this  was  filled  with  gunpowder  and  a  percussion-cap  placed  on  the  end 
of  the  tube,  produced  ignition  in  like  manner  at  the  moment  of  impact. 

VOL.  xn.  c 


18  EXPLOSIVE  BDLLET8  AND  THEIB  APPLICATIOK 

The  next  great  inventor  of  rifle-shell  (Fig.  6)  was  Geneiml  John 
Jacob,  of  Jacob's  Horse. 

A  drawing  of  the  shcU  of  which  he  is  the  author  is  before  yon.  In  eoA 
a  paper  as  this  it  would  be  impossible  to  do  justioe  to  the  value  of  the  ex* 
[)eriinent8  carried  out,  under  every  disadvantage  of  climate  and  distenoe 
from  the  centres  of  manufacture,  by  that  extraordinaiy  officer.  Suffice 
it  to  say,  that  for  ten  years  he  carried  on,  at  a  vast  expense,  and  BoUfy 
on  his  own  account,  experiments  on  a  sc^e  that,  till  tnen,  had  scvraely 
been  attempted  by  the  small  arms  department  of  any  Government ;  and 
obtained  years  ago,  results  which  have  been  but  rarely  surpassed,  evon 
up  to  the  present  time.  After  having  perfected  a  system  of  rifling'  and 
construction,  both  of  weapon  and  projectile,  he  placed  the  roBultB  of 
his  labours  at  the  disposal  of  his  country ;  adding,  as  he  did  so,  that 
the  rifle-shell,  if  properiy  understood  and  used,  would  one  day  prove  the 
most  formidable  weapon  of  destruction  ever  invented  by  man. 

Wc  next  have  the  Metford  shell  (Fig.  1),  at  first  sight  merely  a 
Jacob  shell,  having  its  cavity  filled  with  percussion  powder,  and  iim 
orificx)  stopped  with  wax.  Those,  however,  who  shouldso  regard  it,  and 
therefore  despise  in  their  hearts  this  projectile  as  at  present  introdooed 
into  the  Service,  would  do  wrong.  The  detonating  arrangement  of  tlie 
shell  may  itself  be  in  appearance  excessively  simple,  but  it  is  also  wonder* 
fully  effective.  Simple  as  it  is,  it  cost  its  inventor  many  thousands  of 
experiments  before  he  was  able  to  render  it  both  safe  to  manufacture 
as  well  as  to  handle,  and  certain  of  explosion.  It  was  during  these  experi- 
ments also,  that  he  discovered  the  method  of  so  distributing  the  weights 
of  the  Enfield  bullet  as  to  improve  its  shooting  some  20  per  cent. ;  a 
discovery  to  which  much  of  the  accuracy  of  shooting  displayed  by  oar 
converted  rifles  is  due.  His  shell  was  also  the  cheapest  yet  made, 
rendered  so  by  the  ingenious  machinery  by  which  the  inventor  pro- 
duced them  ;  this  is  now-a-days  no  small  a  consideration. 

A  shell  invented  by  Colonel  Boxer,  of  which  I  have  unfortunately 
no  specimen,  was  long  tried  against  Mr.  Metford's  shell.  It  had  the 
advantage  of  carrying  a  flame  of  some  duration  into  an  enemy's  amma- 
nition  waggon,  and  was  in  this  way  exceedingly  formidable ;  but  was 
also,  it  is  said,  somewhat  costly  to  manufacture. 

The  question  of  the  adoption  of  a  shell  into  the  Service,  was  in  a 
measure  settled,  when,  in  1862, 1  invented  the  shell  which  you  see 
here  represented  (see  Fig.  I). 

I  was,  as  you  will  see,  indebted  to  Mr.  Forsyth,  for  the  idea  of 
forming  a  shell  in  two  parts,  as  his  so-called  Black-Buck  shell  (Fig.  9) 
had  been  already  figured  and  described  in  the  "  Field"  newspaper.  But 
as  we  were  in  seai'ch  of  different  objects,  a  veiy  different  method  of 
setting  to  work  was  necessary  in  both  cases.  Mr.  Forsyth  wanted  a 
large  shell  of  great  interior  capacity,  for  short  ranges,  and  cared  not  for 
the  trouble  and  inconvenience  of  its  manufacture,  or  its  inaccuracy  of 
flight,  beyond  a  hundred  yards  or  so.* 

*  The  method  of  charging  and  completing  the  Blaok-Buck  shell  was  m  folIowB : 
The  lower  portion  was  fiUed  with  gunpowder,  and  a  patch  of  linen  or  calico  plaoad 
over  it.     The  upper  portion  ww  then  forced  in,  and  the  two  united  bj  hammeri«s 
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I  wanted  a  military  shell  also  of  greater  capacity  than  oonld  be 
obtained  by  merriy  hollowing  the  head ;  simple  and  cheiq)  to  manur 
factore  in  large  quantities ;  and  accorate  np  to  the  longest  ranges. 

In  order  to  gain  penetration,  and  have  the  power  of  increasing  that 
penetration  at  will,  I  made  the  head  of  solid  lead,  and  loaded  the  sheU 
at  the  base,  a  thing  never,  I  believe,  before  attempted.  To  gain  a  proper 
balance,.  I  adopted,  after  many  experiments,  this  peculiar  form  of 
hollow;  and  for  rapidity  of  mannfactnre,  a  tapered  tabe,  throngii 
which,  by  a  screw  or  otherwise,  the  shells  conld  be  thrust  one  after 
another,  and  so  be  quickly  comfi^eted. 

As  you  will  see,  therefore,  this  shell  differed  in  many  important 
particulars  from  Mr.  Forsyth's,  even  in  the  method  of  forming  the 
dovetail  joint,  which  is,^  indeed,  their  only  point  of  resemblance^ 
and  these  differences  were  whoOy  mine.  It  took  me  neoct  a  whde 
irear  of  experiment  before  I  conld  get  it  to  shoot.  In  1863,  at 
Mr.  Forsyth's  request,  I  forwarded  him,  through  a  friend,  a  sketdi  of 
my  shell  and  apparatus,  which  had  then  just  been  favourably  reported 
on  by  the  Indian  Select  Committee,  an^  in  a  correspondence  which 
ensued,  dearly  pointed  out  the  points  of  the  invention,  whidi  I  claimed 
as  originid.  The  question,  as  between  the  two  shells,  was,  more- 
over, referred  to  Sir  Hugh  Rose,  who  at  once  recognized  them  as 
distinct  inventions,  intended  for  different  purposes,  and  claiming  notioe 
on  different  grounds. 

Mr.  Forsy^  was,  however,  then  preparing  for  the  press  a  work  on 
'<  the  Sporting  Rifle  and  its  Projectiles  ;*'  and  although  I  was  fairty 
warned  of  what  I  might  expect  from  him,  I  confess  I  was  a  little  sur- 
prised at  seeing  in  his  published  work  a  wood-cut  taken  from  my 
sketch,  and  entitled,  without  the  slightest  acknowledgment,  one  of  tliie 
"modifications  of  which  my  shell  admits."  He  has  since,  I  find, 
wholly  adopted  that  modification,  and  further  given  himself  the  trouUe 
of  re-inventing  my  screw  swedge  to  make  it  with.  I  merely  mention 
these  circumstances,  as  many  of  you  have,  I  dare  say,  seen  the  sfadl 
now  often  called  the  J'orsyth  shell,  and  might  recognize  it  in  the 
drawing,  without  being  aware  of  its  history  and  origm.  Whatever 
merits  it  may  possess  as  a  military  shell  have  been  fully  recognized 
by  the  Government  of  India,  for  which  I  was  then  working.  For  five 
years  I  have  taken  no  steps  to  dispute  with  Mr.  Forsyth  his  right  to 
what  he  has  a^^opriated ;  nor  should  I  do  so  now,  did  I  not  think  it 
my  duty,  when  speaking  of  it  in  this  place,  to  vindicate  such  daims 
as  I  possess  to  the  invention.  These  I  now  submit  to  your  judgment, 
and  trough  this  Institution  to  that  of  my  brother  OfiBcers  of  the  Ser- 
vices. Mr.  Foreyth  is  wholly  welcome  to  whatever  credit  he  may  have 
obtained  from  oth««  by  this  conduct  for  an  invention  not  entirely  his 
own.  I  trust,  in  speakiDe  warmly  of  it  I  offend  po  one  present ;  for, 
indeed,  I  think  every  genUeman  here  will  admit  that  reputation  got  in 
this  way,  is  purchased  at  a  price  which  he  would  himsdf  be  unwilling 
to  pay  for  it. 

in  hit  vwedee.    Thej  were  then  taken  out,  the  npper  oonmrtmeiit,  filled  with  deto- 
nating powder,  and  stopped  with  wax,  or  a  metal  plug. — Q-.  Y.  F. 

C2 


20  EXPLOSIVE  BULLETS  AND  THEIR  APPLIGATIOX 

The  shell  here  shown  (Fig.  2)  is  another  which  has  also  been  pro- 
posed for  both  military  and  sporting  purposes,  by  various  inyentorSy  and 
it  may  be  called  a  copper  bottle  or  sand-core  shell,  according  as  the  lead 
is  poured  round  the  one  or  the  other.  You  must  see,  however,  that,  in 
either  form,  it  would  be  tedious  or  expensive  to  make  in  large  quan- 
tities. 

Fig.  3  represents  an  ingenious  and  handy  plan  of  Mr.  Lang's,  by 
which  any  hoUow-headed  bullet  may  be  converted  into  an  effective 
shell.  He  inserts  in  the  hollow  a  short  wire,  placing  a  copper  cap  on 
each  end,  fills  tiie  hollow  with  gunpowder,  and  stops  it  with  wax ;  an 
striking  the  object  one  at  least  of  the  caps  is  certain  to  ignite  it. 

Next  in  order,  though  indeed  perhaps  its  size  and  importance  sUonld 
have  entitled  it  to  an  earlier  notice,  comes  the  shell  of  the  J^temi 
Devtsme  (Fig.  4),  mvented  by  the  celebrated  gun-maker  of  the  Boule- 
vard des  Italiens,  who  was  good  enough  lately  to  fire  several  of  the  ahell 
before  me  with  wonderful  effect,  and  has  kindly  lent  me  the  arm,  whidi 
you  see  here,  by  which  to  explain  to  you  his  dystem.  His  shell,  aa  yoa 
will  perceive,  is  an  extraordinary-lookmg  missile,  and  very  different  from 
what,  in  our  ideas,  looks  like  work.  I  have,  however,  seen  letteiB 
from  Jules  Gerard  and  other  French  and  foreign  sportsmen  of  un- 
doubted character,  who  speak  of  its  extraordinary  performances 
in  no  measured  terms ;  and,  indeed,  from  what  I  saw  myself,  I 
should  be  induced  to  think  it,  for  sporting  ranges,  by  far  the  most 
destructively  effective  shell  known,  owing  to  its  immense  explosive 
power. 

We  have  thus  far  then  treated  of  the  explosive  bullet  or  smaU-am 
shell  as  to  its  history  and  construction.  Some,  it  will  be  readily  seen, 
are  well  adapted  for  the  purposes  they  are  intended  to  fulfil,  others  are 
but  ingenious  or  expensive  toys ;  but  all  go  to  pi-ove  that  such  a  projec- 
tile has  long  been  considered  a  desirable  addition  to  the  sportsman's 
battery,  if  not  to  the  ammunition  pouch  of  the  soldier.  For  my 
own  part,  I  do  not  hesitate  to  avow  my  conviction  that  sooner  or 
later,  they  must  be  very  extensively  used  in  miUtary  operations,  both 
from  their  immense  utility,  and  from  the  profound  moral  effect  which 
their  employment  even  in  small  numbers  cannot  fail  to  produce.  As 
I  believe  I  was  the  first  to  use  these  projectiles  in  the  field,  systema- 
tically, and  to  any  large  extent,  and  as  their  high  utility  on  several 
occasions  has  been  acknowledged  by  many  distinguished  officers,  who 
from  what  they  then  saw,  have  been  led  to  advocate  their  habitual 
employment,  a  short  account  of  their  use  and  effects  may  be  interesting 
here.  You  will  forgive  me  for  any  seeming  egotism,  but  the  fact  is,  that 
as  the  shell  were  employed  under  my  sole  direction,  it  becomes  necessary 
to  speak  in  the  first  person,  and  I  shall  make  my  account  as  mere  a 
statement  of  facts  as  possible. 

In  a  lecture  which  I  had  the  honour  of  delivering  lately  in  this 
theati*e,  I  described  some  of  the  events  of  the  Umbeyla  campaign,  a 
series  of  operations  against  the  mountain  tribes  of  our  Indian  north- 
west frontier,  which  took  place  in  the  great  hill  range,  lying  about 
sixty  miles  north-east  of  Peshawur,  and  between  that  post  and  the 
Indus. 
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The  Btory  of  these  rifle-shells  will  tell  you  how  I  came  to  be  con- 
cerned in  those  operations,  and  what  their  special  uses  under  such 
circumstances  are. 

In  the  summer  of  1863,  my  rifle-shell  had  been  for  some  time  under 
the  consideration  of  the  Goyemment  of  India,  and  in  the  month  of 
August  of  that  year,  a  Select  Committee  was  ordered  to  assemble  at 
Meerut,  to  expenment  and  report  on  them.  Their  report  was  favourable 
as  to  their  accuracy  of  flight,  safety  in  use,  ana  general  effect  on 
some  artillery  tumbrils,  which  indeed  they  had  blown  into  a  great 
many  pieces ;  and  after  the  conclusion  of  the  experiments,  I  went  on 
to  Simla,  where  the  coming  hill  campaign  was  beginning  to  be  talked 
of.  Whilst  there  I  was  asked  to  assist  Major  Gordon,  Chief  Inspector 
of  Musketry,  in  carrying  out  some  experiments,  with  a  view  to  ascer- 
taining the  changes  in  sighting  the  Enfield  rifle  which  should  be  made 
when  firing  at  extreme  angles  of  elevation  and  depression.  European 
regiments,  armed  of  course  with  that  weapon,  were  to  accompany  the 
native  troops  into  the  hills,  and  it  was  justly  thought  that  they  might 
be  placed .  in  many  situations  where  such  a  knowledge  would  be 
invaluable.  These  experiments  were,  however,  barely  commenced, 
when  the  force  was  in  .readiness  to  start,  and  no  results  of  a  sufficiently 
accurate  nature  had  then  been  obtained. 

Another  serious  difficulty  moreover  now  occurred  to  us.  The 
English  soldiers  had  been  trained,  for  some  years  past,  in  judging 
distonces  entirely  in  the  plains  of  India,  how  then,  even  were  they  most 
accurately  posted  up  in  every  variation  of  angle,  could  they  estimate 
the  distances  of  their  enemies  in  the  clear  air  of  the  mountains  ? 

I  had  been  then  for  two  years  a  regimental  instructor  of  musketry, 
and  was  necessarily  it  good  training  as  a  judge  of  distance ;  yet  I 
found  myself  unable  to  estimate  any  distance  whatever  among  the  hills 
with  any  approach  to  accuracy.  Any  one  who  has  shot  much  both 
in  the  plains  and  the  mountains  will  at  once,  I  think,  admit  how  totally 
different  are  the  rules  to  go  by,  according  as  he  is  placed  in  the  one 
or  the  other.  Even  that  forlorn  hope  of  watching  for  the  dust  thrown 
up  by  the  bullet  would  be  unavailing  in  the  hills,  as  there  is  no  dust 
there.  A  bullet  striking  on  a  rock  gives  no  indication  whatever  to 
the  firer. 

It  occurred  to  me,  however,  that  though  a  bullet  does  not,  a  shell 
most  assuredly  does,  give  such  indication,  and  I  was  thus  led  to  propose 
the  use  of  my  shell  as  a  ready  means  of  estimating  distances  on 
service,  more  especially  amongst  mountains. 

Lord  Strathnaim,  then  Sir  Hugh  Rose,  and  Commanding-in-Chief  at 
the  time,  saw  in  this  proposition  a  solution  of  the  difficidty ;  and  within 
three  days  I  was  on  mv  way  to  joiv  the  force  with  apparatus  for 
making  up  the  shell  on  the  spot,  with  a  sufficient  supply  of  chemicals, 
and  letters  which  led  to  my  obtaining  the  command  of  a  body  of 
sharpshooters,  who  shonld  test  the  effects  of  those  shell  on  the  moun- 
tains or  mountaineers,  as  the  case  might  be.  These  men,  thirty-two 
in  number,  were  the  best  shots  of  Her  Majesty's  71st  and  101st 
regiments,  and  were  speedily  furnished  with  a  certain  proportion  of 
shell  ammunition  per  man,  instructed  to  use  it  chiefly  to  ascertain  their 
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diatances,  but  pennitted  to  fire  a  little  freely  with  it  at  first,  until  they 
should  become  accustomed  to  its  use. 

The  first  occasion  on  which  its  effects  were  fakly  tested  was  the 
following : — 

During  one  of  the  first  few  days  after  the  breaking  out  of  open  hos- 
tilities, word  was  passed  down  to  camp  that  the  outposts  on  the  extreme 
right  were  in  ne^  of  reinforcements ;  accordin^y  the  mountain  tram 
guns,  one  hundred  European  soldiers,  a  native  infantry  regiment,  and 
my  party  of  marksmen  were  at  once  ordered  up  in  support.  On  our 
arrival  at  the  summit  of  the  southern  ridge,  which  bounded  the 
Umbeyla  Pass,  in  a  situation  some  3,000  feet  above  the  main  camp,  we 
speedily  discovered  why  we  were  wanted.  Colonel  Keyes  who  was  hi 
command  of  the  advanced  posts,  had  accidentally  discovered  that  an 
attack  in  force  on  his  own  position  was  in  the  act  of  preparation.  He, 
without  waiting  for  it,  boldly  took  the  initiative,  went  at  an  enemy  of 
whose  numbers  he  could  have  had  but  an  indefinite  idea,  and  drove 
them  before  him  to  the  end  of  the  ridge.  Ilere  they  crossed  an  open 
plain,  and  took  up  a  strong  position  on  a  high  peak,  known  to  ns  as 
the  Conical  Ilill,  and  he  having  but  his  own  regiment  with  hirn^  and 
now  fully  aware  of  their  numbers,  sat  down  on  the  last  spur  of  the 
range,  and  sent  for  reinforcements. 

Wluni  wd  came  up,  the  mountain  train  guns  were  lifted  from  the 
mulos,  and  the  troops  drawn  up  in  a  hollow,  concealed  from  the  enemy, 
whose  dark  masses  and  waving  standards  could,  however,  plainly  be 
seen  from  a  ridge  a  few  paces  to  the  front.  The  mountain  train  had 
evidently  come  far  enough,  and  must  open  fire  from  this  ridge,  so 
also  must  the  marksmen,  for  the  present,  at  all  events,  and  now  came 
the  question  of  distance.  One  said  one  thing,  and  one  another,  and 
at  last  I  was  consulted  by  the  ofiScer  commanding  the  Artillery.  Three 
or  four  rifie  shell  guve  an  average  distance  of  650  yards  for  the  main 
body  of  the  enemy,  amongst  whom  the  little  shells  bm'sting,  seemed  to 
cause  some  surprise. 

The  fuzes  are  now,  therefore,  cut  for  this  distance,  the  marksmen 
all  carefully  posted,  given  the  range,  and  ordered  to  fire  with  shell,  but 
reserve  their  fire  until  the  artillery  opened. 

The  guns,  masked  by  sections  of  grey-coated  gunners,  hardly  dis- 
tinguishable at  any  distance  from  the  rocks  themselves,  are  dragged 
up  by  hand  to  their  places  on  the  crest  of  the  ridge,  and  aim  is  taken 
between  the  legs  of  their  covering  parties  at  a  dense  mass  of  the 
enemy,  clustered  round  three  or  four  tall  standards,  about  the  very 
apex  oit  the  cone.  A  few  puffs  of  smoke  here  and  there  curl  up  from 
amongst  the  pines  opposite,  and  the  matchlock  balls  whistle  over- 
head, or  stick  with  a  loud  whack  into  the  stems  of  the  trees  about. 

Suddenly,  at  word  of  command,  the  grey  sections  wheel  right  and 
left,  and  show  them  the  bright  brass  howitzers  ready  for  work.  Bans' 
goes  one  of  them,  and  everybody  cranes  liis  neck  to  watch  the  shell 
across  the  valley.  All  right,  says  somebody,  as  a  flash  and  round  dond 
of  smoke  come  out  just  at  the  proper  place,  and  down  goes  the  tall 
standard,  and  a  dozen  of  its  defenders  with  it. 

More  shell  follow  this  example,  and  smaller  pu£rs  of  smoke  now 
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^Mid  again  show  that  the  marksmen,  too,  have  found  out  the  proper 
place,  and  are  domg  good  work. 

Presently  the  great  mass  of  i  the  enemy  seems  to  waver,  and  here 
and  there  a  man  steals  away,  and  vanishes  amongst  the  trees. 

Seeing  this,  Colonel  Keyes  gets  his  men  together,  sounds  the  doable, 
and  with  his  gallant  regiment  dashes  across  the  plain,  storms  the  hill, 
chares  a  standard,  cuts  up  many  of  the  enemy,  and  sends  the  re- 
mainder flying  on  the  road  home,  the  artillery  shelling  them  pleasantly 
as  they  go.    And  so  the  action  is  over. 

So  immediate  a  success  was,  it  is  said,  mainly  due  to  the  very  rapid 
and  accurate  shell  fire  of  the  artillery,  and  in  a  measure  also  to  that  of 
the  marksmen,  which  shook  the  enemy,  and  prepared  their  minds  for 
the  success  of  the  final  charge. 

In  producing  this  accuracy  by  ascertaining  the  exact  range,  I  think 
the  rifle-shell  may  claim  to  have  done  good  service,  and  in  some 
measure  contributed  to  the  results  of  the  day. 

Whether  this  be  so  or  not,  however,  I  think  that  you  will  agree  with 
me  that  so  cheap,  expeditious,  and  certain  a  way  of  ascertaining  range 
in  difficult  situations  must  have  practical  value.  It  may  be  said  ^at 
the  artillery  could  have  done  just  as  well  by  means  of  a  trial  sl^ell  or 
two.  True,  they  could  have  done  so,  but  then  a  first  shell  well  pitched 
always  carries  with  it  a  moral  effect  greater  than  that  of  any  of  those 
that  follow,  besides  which  English-made  artillery  shells  cost  something 
eoosiderable  on  the  tops  of  Indian  mountains,  some  60  miles  or  so  from 
your  base  of  operations,  and  still  further  from  the  nearest  magazines, 
and  must  not  be  wasted  if  it  be  possible  to  avoid  it,-^-aa  I  think  I  have 
shewn  it  is. 

After  this,  these  shell  were  used  frequently,  both  as  a  means  of 
determining  distances,  and  also  on  the  enemy  generally,  when  it  became 
desirable  to  produce  a  strong  moral  effect.  So  well  did  they  answer 
the  latter  purpose,  that  they  were  at  the  pains  of  sending  us  a  depu- 
tation, under  a  flag  of  truce,  praying  that  their  use  might  be  discon- 
tinued. 

They  considered  them  unfair  on  two  grounds,  I  believe  ;  firstly, 
because  they  exploded  in  an  objectionable  way;  secondly,  because 
there  was  nothing  they  could  collect  of  them  afterwards,  as  they  could 
da  <Htiinar}^  bullets  and  the  balls  of  the  spherical  case,  and  tins  they 
thought  a  great  hardship.  The  spherical  case  indeed  were  a  great  prize 
to  them,  when,  as  sometimes  happened,  they  failed  to  explode ;  for 
they  used  to  shake  out  the  powder,  and  then  use  the  case  as  a  pot  in 
which  to  melt  the  bullets,  until  one  day  a  sad  accident  made  them 
cautious. 

We  had  discovered  this  propensity;  and  several  of  the  Indian  Shn^- 
nd  fazes  having  proved  failures,  we  used  common  shell  instead. 
This  they  were  unaware  of,  and  tried  the  melting  process  with  one  of 
the  latter,  a  24-pounder.  We  saw  them  dig  it  out,  carry  it  carefully  to 
their  fire,  and  sit  round  till  the  lead  should  be  ready.  I  need  not  tell 
you  with  what  results.     But  I  digress. 

I  attribute  to  the  use  of  rifle-shell  by  the  marksmen  a  degree  of 
steadiness  and  confidence  which  enabled  those  thirty-two  men  to  put 
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hors  de  combat^  in  four  hours'  hard  fighting,  no  less  than  180  men,  at  an 
expenditure  of  12^  rounds  per  man  hit — as  high  a  result  as  has,  I 
behove,  ever  been  attained.  One  of  the  marksmen,  Corporal  Symester, 
of  the  101st,  picked  off  one  of  the  enemy's  chiefs  at  750  yaras;  the 
distance  of  the  spot  where  he  stood  having  been  before  found  by 
means  of  rifle-shell. 

The  services  of  these  men  were  in  constant  requisition  to  incUcate 
to  their  comrades,  or  to  the  artillery,  the  distance  of  any  point  ra 
which  fire  was  to  be  brought  to  bear,  and  were  hig^hly  appre- 
ciated. 

^V^hen  General  Chamberlain  resolved  on  a  change  of  poaition,  and 
occupied  the  south  side  of  the  pass  only,  the  opposite  nill  and  our 
former  posts  on  that  side  fell  of  course  into  the  hands  of  the  enemy; 
and  we  were  continually  annoyed  by  gi-eater  or  less  bodies  of  men, 
to  whose  fire  from  thence  it  became  necessaiy  to  reply  effectively. 

I  was  enabled,  by  means  of  rifle-shell  and  a  pocket  compasa,  to 
make  a  rough  and  ready  sketch  of  the  |>osition,  for  the  use  of  the 
artillery  and  infantry,  and  accurately  to  lay  down  all  the  prominent 
points  of  the  opposite  mountain  usually  occupied  by  the  enemy,  "with 
their  distances  from  each  work  or  j^^ace  iFaivnes  on  our  own  side. 
"VXTien  a  regular  plan  was  constnicted  by  the  engineers  afterwardsy 
I  had  an  opportunity  of  comparing  the  two.  There  was  a  difference, 
but  only  in  one  distance,  and  that  difference  was  only  20  yards  in  960, 
Such  is  a  sketch — ^too  long  I  fear — of  what  rifle-shell  have  alreadv 
done.  It  now  comes  to  be  a  point  for  considemtion,  whether  sudh 
advantages  as  I  have  describe,  are  sufficient  to  overcome  the  re- 
pugnance which,  reasonably'  or  unreasonably,  undoubtedly  exists  to 
i  their  use  as  weapons  of  war.     I  will  endeavour  to  state  the  objec- 

I  tions,  usually  made,  as  fairly  us  possible,  and,  giving  them  their  fidl 

I  weight  and   importance,  leave  it  to  your  judgment   whether  they 

should  or  should  not  be  deemed  prohibitoiy  to  us.     That  they  will  be 
80  to  other  nations,  or  for  a  long  period,  1  have  much  doubt. 

The  Prussians  are  said  t(j  be  already  arming  some  few  regiments 

with   the  new  shell-rifle  of  Hen*  Von  Di'eyse,  which  carries  a   shell 

charged  with  2J  drams  of  powder,  and  is  thus  a  far  more  formidable 

'  affair  than  any  of  those  j'et  proiK)sed  for  use  in  England.     Another 

I  Power  will,  I  beheve,  adopt  them  for  use  in  the  mitrailleuse,  or  many- 

i  barrelled  breech-loading  cannon.     If  this  be  so,  and  if  the  effects  of 

I  rifle-shell  prove  in  the  field  to  be  at  all  as  gi-eat  as  I  believe  they 

will,  their  general  adoption  will  follow  as  a  matter  of  course,  as  has 

'  that  of  so  many  other  inventions  in  war  materiel,  denounced  in  the 

!  first  instance  as  diabolical,  or  ridiculed  as  useless. 

In  the  meantime,  however,  an  important  advantage  has  not  unfre- 
quently  be<?n  gained  by  the  first  to   see  the  utility,  oven-ide   the 
olnections,  and  l)oldly  use  them. 
!  In  the  present  case  the  objections  usually  made,  are  the  very  ones  I 

have  just  mentioned,  viz.,  that  rifle-shell  are  either  Satanic,  or  useless 
— if  not  both. 

It  is  a  ci*uel  method  of  destroying  your  enemy,  only  to  be  classed 
with  the  bushman's  arrow  or  the  blow-gun  and  VVourali  poison,  says 
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one,  and  takes  to  himself  credit,  and  honestly  enough,  I  doubt  not,  for 
humanity,  and  a  kind  regard  for  the  comfort  of  his  fellow-creatures, 
even  when  arrayed  in  arms  ag^ainst  him.  Yet  he  will  take  a  scientific 
pride  in  the  acknowledged  weapons  and  usages  of  war,  and  use  them 
with  a  good  conscience  to  the  best  effect. 

An  enemy  approaches  him  by  sea,  let  us  suppose ;  he  charges  that 
enemy's  vessel  with  his  ram  and  involves  800  souls  in  a  conunon  and 
instant  destruction.  He  fires  a  torpedo  by  electricity  from  a  wooden 
shanty  two  miles  off,  under  his  feet,  with  a  like  effect ;  or,  finally,  he 
pours  from  his  cupolas  into  his  Martin  shells  the  molten  iron  which  shall 
bum  its  way  alike  deep  into  the  wood  of  the  ship  and  the  tortured  bodies 
of  the  seamen ;  in  effect,  in  the  terrible  words  of  the  old  Letters  of 
Marque,  he  bums,  sinks,  and  destroys, — ^the  human  element  inclusive. 
On  land  he  disembowels  him  with  rockets,  buries  in  hia  path  the  self- 
acting  fougass;  tears  his  body  with  the  angular  fragments  of  seg- 
ment-shell; plies  him  with  grape  and  canister,  old  .iron,  and  broken 
bottles ;  undermines  him ;  fills  up  his  wells,  and  destroys  his  habitations 
and  supplies,  and  makes  him  to  die  of  hunger,  of  thirst,  and  exposure,  or 
linger,  it  may  be,  for  weeks,  from  the  fearful  wounds  of  the  bayonet, 
the  sabre,  or  the  Snider-Enfield  bullet,  the  latter,  by  the  bye,  almost 
equalling  in  their  effects  on  the  body  any  produced  by  rifle-shell,  as 
may  be  seen  by  the  fragments  into  which  such  a  bullet  divides  when 
fired  into  water.  All  this,  moreover,  with  the  best  possible  intentions 
and  most  serene  good  faith.  But  let  me  ask  you,  is  this  really 
humanity?  Are  any  of  the  deaths  to  which  the  greater  number  of 
the  killed  in  war  are  put,  strictly  speaking,  humane  ?  or,  if  they  are 
not,  what  is  this  humanity  of  which  so  much  is  made  ?  Is  it  indeed  a 
branch  of  that  quality  which  leads  us  to  clothe  the  naked  and  feed  the 
hungry,  only  developed  in  another  direction  ?  or  is  it  not  rather  a  temi 
of  variable  quantity,  applied  to  homicidal  craelty,  and  so  adjusted  as 
to  be  always  just  one  step  behind  the  last  military  discovery  of  the 
day? 

Have  we  not  heard  that,  in  the  dark  Qges,  humanity  beat  out  men's 
brains  with  a  mace,  whilst  cmelty  used  the  lance,  the  sword,  or  the 
arrow,  and  that  the  Bishops  of  the  period,  therefore,  rode  into  action 
with  the  mace,  so  as  to  kill  without  shedding  of  blood  ?  A  very  nice 
distinction  indeed,  as  you  will  admit.  In  later  times  were  not  Congreve 
and  Shrapnel  denounced  as  monsters  for  the  initiation  of  inventions, 
in  whose  perfection  we  rejoice  to-day  ?  and  did  not  even  General 
Elliot's  red-hot  shot  find  objectors,  besides  the  unhappy  crews  of  the 
Spanish  block  ships  ?  Do  not  think,  when  I  speak  in  this  way,  that  I 
am  proposing  a  new  method  of  death,  and  doing  a  little  by  special 
pleaoing  for  its  adoption.  I  am  merely  endeavouring  to  place  before 
you  the  light  in  which  similar  inventions  of  accepted  value  have  been 
regarded  m  times  past,  and  mooting  the  question  as  to  whether  the 
present  objectors  to  the  use  of  rifle-shell  have  or  have  not  more  right 
on  their  side. 

We  next  come  to  the  question  of  utility.  As  a  means  of  ascertaining 
range,  you  have  already  had  their  claims  to  notice  laid  before  you. 
We  now  come  to  their  use  against  the  matMel  and  personnel  of  an 
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army.  A  rather  favourite  objection  to  their  use  against  the  limberB  aud 
ammunition  boxes  of  the  artillery,  is  that  the  powder  and  projectiles 
are  so  stowed  in  the  boxes  that  the  latter  protect  the  former  and 
render  the  whole  invulnerable. 

To  this  it  may  be  answered,  that  this  is  undoubtedly,  in  great  me^ 
sure  the  case  on  a  battery  first  coming  into  action.  But  we  rnoBt 
remember  that  every  round  fired  bv  it  denudes  in  some  measure  the 
})owder  of  this  protection,  and  renders  a  serious,  if  not  disabling,  ex- 
plosion, at  all  events,  more  possible;  further,  large  cartridges  are 
not  nice  things  to  handle,  nor  are  powder  cases  pleasant  to  open  when 
the  flashes  from  rifle-shell  are  every  moment  bursting  from  the  wood 
of  the  carriages  aud  boxes,  or  starting  from  the  iron  of  the  wheels 
and  guns ;  under  these  circumstances,  even  supposing  the  personnel 
of  a  battery  to  remain  untouched,  the  service  of  the  guns  oonld 
hardly  be  carried  on  with  the  same  sang  froid  as  usual,  even  ^b j  the 
steadiest  and  best  trained  men.  The  more  highly  trained  the  men,  of 
course  the  more  fully  aware  would  they  be  of  the  danger. 

As  to  reserve  small  arm  ammunition,  the  Boxer  cartridge  fortunately 
gives  us  a  complete  immunity  from  apprehension.  But  this  is  not  the 
case  witli  the  small  arm  ammunition  of  other  powers,  with  the  excep- 
tion perhaps  of  the  French.  If,  therefore,  our  shell  are  to  be  used  as 
now  proposed,  only  on  auununition  boxes,  the  artillery  must  be  Ihe 
principal  sufferers.  But  in  aiming  at  the  carriage,  one  would  be  very 
apt  to  strike  the  man,  supposing  him  to  place  himself  in  the  way. 
That  is,  if  rifle-shell  are  to  be  used  against  artillery  maiSriel,  we  must 
include  tlie  men  and  horses  belonging  to  the  batteries — if  not  in  theory, 
at  all  events  in  practice.  In  practice,  therefore,  it  will  be  lawful  and 
proper  to  shoot  an  artilleryman  with  a  rifle-shell  while  in  the  execution 
of  his  duty,  but  nobody  else.  Humanity  forbids  us  to  destroy  an 
infantry  or  cavalry  soldier  with  anything  but  a  solid  or  hollow-headed 
bullet. 

We  now  come,  I  think,  to  a  clear  idea  of  what  this  inconsistent 
feeling  really  is.  It  is  the  desire  to  spare  the  infantry  and  cavalry 
soldier  not  one  atom  of  suffering,  not  one  pang  in  death  (for  the  shell 
kills  much  more  instantaneously  and  more  mercifully  than  the  bullet), 
but  that  unpleasant  feeling  which  attaches  to  any  species  of  death 
which  men  have  not  been  accustomed  to  look  in  the  face, — ^that  dread  of 
the  unknown — which  makes  a  child  fear  to  enter  a  dark  passage  with- 
out a  hght — which  keeps  country  people  from  a  haunted  lane — the 
bravest  sailor  from  a  harbour  known  to  contain  torpedoes — or  maken 
gallant  troops  shaky  on  ground  which  is  supposed  to  be  mined. 

That  feeling  wliich  is — say  what  you  will — at  least  akin  to  the  sen- 
timent which  more  than  all  the  bloodshed  in  the  world  has  lost  its 
battles,  and  which  it  should  be  the  object  of  every  improvement  in 
war  materiel  to  produce,  whether  by  its  known  or  by  its  supposed 
effects — I  mean  fear. 

Have  not  the  Strasbourg  experiments  added  a  new  terror  to  the 
French  national  weapon,  whose  prestige  has  been  augmented  ten-fold 
by  the  horrid  nature  of  the  wounds  it  produces,  wounds  which,  since 
then,  the  French  army  surgeons  at  Montana  have  declared  to  be 


TO  MILITAEY  PURPOS£S«  27 

beyond  everything  they  had  ever  seen — and  from  their  nature  abnast 
always  fatal ;  and  is  there  not  too  an  undefined,  and  perhaps  exag- 
gerated, feeling  of  mingled  curiosity  and  dread  in  many  minds  abroad 
as  to  the  effect  which  will  be  produced  when  that  mysterious  mitrailleuse 
of  the  Emperor,  whose  seci;et  is  so  carefully  kept,  once  sees  the  light 
of  a  day  of  battle  ? 

Such  dread  would  ten-fold  attend  the  steps  of  a  power  which  should 
be  known  to  possess  an  infantry  rifie-shell,  and  boldly  declare  its  inten- 
tion of  using  it,  if  compelled  to  fight  for  its  existence. 

I  firmly  believe,  that  a  greater  effect  would  immediately  accompany 
its  first  use  than  has  done  the  substitution  of  the  muzzle-loading  rifie 
for  the  smooth-bore,  or  even  that  of  the  breech-loader  for  the  former. 

No  one  will  face  a  rapid  and  well  sustained  infantry  fire  of  shell, 
as  all  who  have  seen  them  much  used,  are  agreed,  at  all  events  until 
accustomed  to  them ;  and  this  takes  time,  but  if  they  will  not  face 
them,  then  life  is  saved  rather  than  destroyed.  In  fact  the  old  argu- 
ment holds  good  for  each  fresh  step  in  advance ;  the  more  terrible 
the  recognised  engines  of  destruction,  the  greater  will  be  the  pros- 
pect of  maintaining  peace ;  or,  should  war  break  out,  the  shorter  of 
necessity  will  be  its  duration. 

As  this  is  an  object  for  which  we  all,  soldiers  as  well  as  civiliaiis, 
should  strive,  I  trust  that  the  rifle-shell  may  receive,  at  aU  events, 
thoughtful  consideration,  as  a  candidate  for  the  oflBce  of  peace-maker 
to  begin  with,  and  as  having  a  tendency  to  shorten  any  war  once  com- 
menced, where  its  use  is  properly  persevered  in. 

Lieat-Cokmel  Fletchbb,  Soots  Fusilier  Quards :  There  is  one  question  which  I 
should  like  to  ask,  riz.,  £hat  when  jou  used  the  rifle-shells,  did  jou  use  them  firom 
the  Enfleld,  and  had  the  rifles  to  be  specially  sighted  for  the  purpose  ? 

Major  F09VKBT :  Thej  were  used  mm.  the  Enfleld,  and  the  weights  were  so  ad- 
jolted  that  thej  trarolled  witli  the  same  sighting  as  Uie  bullet;  it  was  bj  that 
means  we  were  able  to  ascertain  our  distance. 

Ck>lonel  Fletchbb  :  Could  they  be  used  with  a  smaller  bore  than  the  Enfield  ? 

Major  FosBEBT :  Perfectly.  Hero  is  a  specimen  of  a  smaller  bore  than  the  En- 
field, yix.,  '461,  many  of  which  have  boon  fired  suooessfully. 

The  Ghaibicak  :  If  no  gentleman  has  any  ftirther  obseryations  to  make,  it  re- 
mains for  me  to  propose  a  yote  of  thanks  to  Mi^r  Fosberj  for  the  paper  lie  has 
brought  before  us.  I  am  sorrj  that  there  are  not  some  of  the  members  of  the 
Oomusil  present,  who  haye  giyen  great  attention  to  this  subject,  for  it  is  not 
one  with  which  I  am  practicaUj  acquainted.  There  is  one  gallant  officer  here  who 
could  address  us  on  the  subject ;  but  I  suppose  he  feels  himself  tied  by  his  position 
as  Chairman  of  a  Committee  on  breeoh-foaders.  There  is  one  omission  in  lC%jor 
Fotbeiy'f  statement,  which  perhaps  I  may  aapply.  -  In  that  yery  action  which  he 
teoribad  so  graphtcedly,  in  which  these  shells  dia  such  good  execution,  and  «weie, 
likswiie,  so  yaluable  in  enabUn|(  the  men  to  determine  their  distance  from  the 
enemy,  Major  Fosbery  earned  the  distinction  of  the  Victoria  Cross.  That  I  think 
is  the  only  obseryadon  that  I  haye  to  make.  I  will  now  in  the  name  of  the 
meeting  rstum  oar  best  thaj^  to  Major  Fosbery,  lor  the  very  interosting  paper  he 
hae  read,  and  also  for  the  yery  dear  manner  in  which  he  has  placed  these  yarions 
inyentions,  as  w«U  at  his  own,  htfogt  tjhe  meeting. 


0kmng  Plwlmg. 
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FURTHER   INFORMATION   ON   THE    EMPLOYMENT    OF 
MINERAL  OILS  AS  FUEL  FOR  STEAM  SHIPS. 

By  Captain  J.  H.  Selwtn,  R.N. 

In  my  first  paper  on  this  subject,  read  before  the  Institution  at  the 
request  of  the  Council  on  the  16th  of  January,  1865,  I  attempted  to 
give  a  slight  sketch  of  the  origin  and  history  of  mineral  oil,  its  chief 
characteristics,  and  probable  uses.  Since  that  time  I  have  been  as- 
siduously working  at  the  question,  and  a  great  variety  of  methods,  all 
more  or  less  successful,  have  been  put  in  operation  with  the  object  of 
burning  certain  classes  of  these  oils  as  steam  generators.  Some  of 
these  methods  have  failed  of  complete  success  from  one  cause,  some 
from  another,  but  I  am  justified  in  saying  that  they  have  been  all  in 
a  measure  successful,  for  one  great  truth  has  been  incontestably  esta- 
blished. The  duty  done  by  even  the  coarsest  descriptions  of  mineral 
oil,  as  an  evaporative  agent,  ranges  from  2|  to  3J  times  that  of  coal, 
and  this  result  can  be  obtained  without  any  speciad  boiler  being  used. 
In  saying  this,  I  am  taking  7lbs.  of  water  only  as  the  practical  result 
of  burning  average  coal,  for  though  lOlbs.  have  been  evaporated  under 
exceptional  circumstances,  this  is  never  obtained  in  actual  work,  and 
7*51bs.  is  the  practical  evaporation  in  some  of  the  most  economically 
conducted  lines  of  steamers  of  the  newest  construction. 

I  have  heard  that  some  of  the  members  of  this  Institution  fail  to  see 
of  what  interest  it  is  to  follow  this  enquiry.  A  few  words  on  the  im- 
portance of  the  subject  may,  therefore,  not  be  out  of  place. 

Our  annual  total  of  coal  raised  for  all  purposes  in  Great  Britain  has 
now  reached  the  enormous  amount  of  106,000,000  tons.  It  increases 
yearly  by  about  3,000,000  tons,  and  although  we  need  not  have  much 
fear  of  the  supply  soon  failing,  it  is  necessary  to  use  a  wise  economy 
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whenever  it  can  be  practised,  for  fuel  is  one  of  the  great,  if  not  the  very 
greatest,  mainsprings  of  our  wealth.  He  who.  can  do  with  one  ton  of 
niel  that  which  could  previously  only  be  done  (if  done  at  all)  with  two, 
has  doubled  production  and  halved  cost  in  such  an  infinite  variety  of 
ways,  in  such  endless  ramifications  of  industrial  pursuits,  that  there  is 
no  one  so  high  that  he  might  not  derive  personsJ  benefit  from  it,  none 
80  low  that  it  would  not  materially  influence  the  increase  of  necessaries 
or  comforts  he  might  command. 

If  we  turn  to  the  history  of  our  great  steam  lines,  we  find  that 
constant  complaints  have  been  made,  that'  without  large  Govern- 
ment subventions  nominally  given  for  carrying  the  mails,  they  could 
not  continue  to  exist,  and  that  the  expense  which  chiefly  absorbs 
profits,  is  that  incurred  for  fuel.  If  again  we  inspect  the  accounts  of 
our  Navy,  we  find  that  the  expenditure  of  fuel  in  our  steam  ships-of- 
war,  no  matter  how  carefully  economised,  is  one  of  the  great  items 
which  makes  it  unfair  to  expect  that  navies  should  cost  no  more  in  the 
present  than  they  did  in  the  past.' 

There  are  many  articles  of  coimneroe  which  cannot  profitably  be 
brought  to  market  by  steamers,  and  yet  which  are  too  perishable  to 
bear  the  lengthened  voyage  of  a  sailing  vessel.  Extend  the  time  during 
which  a  steamel:  can  be  driven  at  full  speed,  and  your  colonies  are  no 
longer  so  distant,  the  nations  of  the  earth  are  brought  nearer  to  each 
other.  But  when,  in  addition  to  the  increased  power  of  carrying  fuel, 
the  fuel  itself  is  so  changed  in  quality  as  to  be  more  easily  managed, 
whether  in  stowage  or  combustion,  when  by  its  use  we  are  insured 
against  the  choking  of  pumps  by  coal  dust,  the  loss  of  heat  by  deposits 
of  carbon,  when  three  stokers  can  do  with  ease  what  thirty  were  not 
more  than  competent  to  perform  before,  when,  in  short,  so  many  minor 
advantages  are  to  be  gained,  that  it  would  tire  you  were  I  to  attempt 
the  enumeration  of  them,  I  do  think  that  no  time  that  is  given  to  such 
a  subject  in  such  an  Institution  as  tliis,  can  be  otherwise  than  tune 
well  spent. 

I  regret  that  the  boiler  which  has  been  ordered  by  the  Admiralty 
for  a  steam  launch  at  Woolwich  is  not  yet  quite  ready  for  trial,  in  con- 
sequence solely  of  the  time  taken  in  adjusting  the  rather  complicated 
twin  screw  engine  which  has  to  be  fitted  to  it.  The  system  which  I 
believe  to  be  me  best  and  most  simple,  yet  brought  forward,  and  on 
which  this  first  marine  trial  is  being  made,  is  that  known  as  Wise,  Field 
and  Aydon's,  and  is  represented  in  Plate  II,  and  by  the  principal  part 
of  the  apparatus  itself  on  the  table.  Extended  trials  have,  however, 
for  some  eight  months  past  been  made  with  it  under  ordinary  Cornish 
and  steam  fire-engine  boilers,  and  there  is  no  i*eason  to  believe  that  the 
results  to  be  obtained  from  marine  boilers  will  be  in  any  degree  less 
satisfactory,  although  this  particulai*  steel-launch  boiler  is  governed 
in  its  shape  by  the  boat  and  enp^ne  to  which  it  belougs,  and  is  also 
equally  well  calculated  for  coal,  if  preferred. 

It  will,  perhaps,  tend  to  clear  the  ground  if  I  conunence  by  passing 
in  review  the  objections  that  have  successively  been  made  to  the  em- 
ployment of  mineral  oil  as  fuel,  noting  against  each  how  far  they  have 
as  yet  been  answered  by  our  experience. 
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First  then,  and  most  important,  had  they  been  troe,  were  tiie 
chemical  tlicories  by  which  it  was  attempted  to  be  proved,  that  so 
greater,  or  only  very  slightly  greater,  evaporative  valne  oould  be 
obtained  from  mineral  oil,  than  from  good  coal.  But  here,  when  I 
sought  the  assistance  of  Professor  M^Juom  Rankine,  we  were  tdd 
in  the  admirable  paper  read  before  the  Institution  (and  published  in 
the  Jounial,  No.  44  of  last  year),  that  this  was  the  error  of  thoee 
chemists  who  had  not  studied  the  subject — for  by  the  highest  audio- 
rities  it  had  been  conclusively  shown  that  nearly  23  Iba.  of  water 
ought  theoretically  to  be  evaporated  by  the  combustion  (if  perfect),  as 
it  might  easily  be,  of  1  lb.  of  hydrocarbon,  having  a  constitution  ranging 
between  carbon  18,  hydrogen  20 — and  carbon  26,  hydrogen  28— or 
in  per  cent,  (carbon  84,  hydrogen  16),  and  (carbon  85,  hydrogen 
15).  This  was  from  laboratory  experiments.  I  have  here  a  pampmei 
published  in  America,  describing  the  results  which  appear  to  naye 
been  very  carefully  arrived  at,  of  an  apparatus  invented  by  Colonel 
Foote,  in  the  United  States,  for  burning  these  oils  in  what  seems  t» 
have  been  a  10  horse-power  boiler  or  thereabouts.  It  contains  testi- 
monials from  100  engineers  of  all  nationalities  who  saw  the  boiler  is 
operation.  The  experiment  has  been  very  carefully  gone  through,  and 
is  scientifically  tabulated  throughout.  It  is,  however,  difficult  to  un- 
derstand how  the  evaporation  which  seems  to  have  been  obtained  cf 
23*745  lbs.  of  water,  by  one  pound  of  petroleum  was  secured  wifli 
carbon  12,  hydrogen  12,  whicli  is  said  to  have  been  the  chemical 
constitution  of  the  oil  used.* 

The  experiments  made  hitherto  in  this  coimtry  have  given,  when 
good  apparatus  was  used,  and  all  deductions  made,  from  19*5  lbs. 
to  21  lbs.  of  water  evaporated  per  pound  of  hydrocarbon  burnt ;  I  saj 
hydrocarbon,  because  we  are  content  to  use  a  coarser  form  of  oil  at  a 
lower  price  than  has  been  tried  in  Ameripa.  This  comes  under  the 
denomination  of  creosote,  or  dead  oil  of  tar,  and  I  am  informed  that 
3,000,000  gallons  of  it  were  lately  bought  at  three  farthings  per  gal- 
lon, or  about  13*.  Sd,  per  ton.  Ilere  seems  a  good  answer  to  the 
bugbear  of  high  price,  seeing  that  this  oil  is  considerably  cheaper  than 
cojil ;  1  will  advert  however  to  this  point  again,  and  give  you  now  a 
few  evidences  of  what  I  have  already  asserted  as  to  evaporatiTe 
power  from  actual  practice.  % 

During  some  nine  hours'  trial  of  a  ten  horse-power  Cornish  boiler 
driving  the  machinery  of  a  large  factory ;  the  duty  done  by  creosote 
burnt  in  Messrs.  Wise,  Field  and  Aj^don's  apparatus  was  19-5  lbs. 
per  lb.  of  fuel.     This  experiment  has  been  several  times  repeated. 

Mr.  Alfred  Crow,  with  his  apparatus,  gives  1  ton  of  oil  =  3  tons  of 
coal. 

*  Carbon  12,  hjdrogcn  12,  in  someUiinff  like  the  same  proportion  as  defiant  gaa, 
which  is  carbon  4,  hydrogen  4,  and  gives  (sco  Professor  Rankine's  paper)  22*1  nnita 
of  cTaporation,  while  Captain  Foote  clainiB  (see  above)  2d'7.  But  this  maj  be  due 
to  the  carbon  being  in  a  measure  pure  gaseous  carbon  when  burning,  when  it  would 
give  a  hi  eher  evaporative  value  than  11*25  (see  Professor  Bankinc,  page  228,  No.  5  in 
the  list  of  elements,  and  page  224,  near  the  bottom,  commencing  "  If  we  could  get 
pure  carbon  iu  the  gaseous  state." — J.  H.  S. 
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Mr.  Barff  claims  22  lbs. 

Mr.  Thomas  Grow  of  West  Ham  has  used  mineral  oil  in  his  appa- 
ratus for  eight  months  to  do  the  regular  work  of  his  factory.  Eadi 
lb.  of  oil  has  evaporated  18*91  lbs.  of  water. 

Another  firm  using  this  apparatus,  state  that  the  oil  weighs  10*5  lbs. 
to  the  gallon.  85  gallons  aid  the  work  of  1  ton  2  cwt.  8  qrs.  coal, 
2,548  lbs.  against  892,  or  2*86  more  than  2i  times  the  duty  of  that 

coal. 

Mr.  Ooddard  of  Ipswich  says,  "  My  experience  shows  me  that 
1  ton  of  creosote  v^  ao  the  work  of  3  tons  of  coal  as  fuel. 

Mr.  Richardson  18*5  lbs. 

Mr.  Crow's  experiment  in  Mr.  Richardson's  boiler  at  Woolwich  with 
creosote,  18*91  lbs. 

In  order  to  fix  a  limit,  beyond  which  any  claim  of  evaporative  power 
may  fairly  be  treated  as  delusive,  we  have  only  first  to  consider,  as 
has  been  so  ably  shown  by  Professor  Rankine,  following  the  extended 
researches  of  Messrs.  Fabre  and  Silbermann,  that  the  more  hydrogen, 
the  more  heating  power  or  evaporative  duty  is  theoretically  contained 
in  any  substance,  unless  there  be  also  oxygen  present,  and  that  the 
evaporative  power  by  experiment  of  marsh  ^as  carbon  2,  hydrogen  4, 
or  by  weight  |  of  carbon  to  ^  of  hydrogen,  is  no  more  than  24*3  lbs. 
of  water  to  1  lb.  of  the  gas.  In  fact  with  the  paper  of  Professor 
Raakuie,  and  a  correct  chemical  analysis  of  the  substance  proposed  to 
bo  burnt  as  fuel,  there  should  not  be  the  slightest  difiScy Ity  to  any  one 
of  ordinary  capacity  in  estimating  the  evaporative  results  which  ought 
to  be  obtained  with  a  well-constructed  boiler  and  apparatus. 

I  venture  to  think  that  I  may  now  leave  this  part  of  the  question, 
in  the  confidence  that  you  will  accept  the  conclusion  that  I  have 
come  to,  viz.,  that  both  chemically  and  mechanically,  theoretically 
and  practically,  it  has  been  proved  that,  hydrocarbons  have  the  power 
of  evaporation  here  claimetl  for  them,  viz.,  at  least  2^  times  that  of 
coal.  Above  all  do  not  let  us  be  frightened  or  dissuaded  from  pro- 
ceeding by  any  interested  and  mistaken  outcry  from  the  producers  of 
coal,  which  so  soon  as  even  partial  success  be  achieved,  will  not  fail 
to  be  heard.  They  have  to  make  the  most  of  their  coal ;  but  we  have 
to  make  the  most  of  our  navy ;  and  1  am  persuaded  that  in  this,  as  in 
all  other  cases,  any  such  economic  change  will  be  eventually  for  the 
good  of  all  classes,  however  much  it  may  be  combated  by  vested 
interest  at  the  outset. 

The  second  and  next  strongest  objection  taken  to  the  employment 
ef  mineral  oil  as  fuel,  was  the  cost.  This  was  by  the  objectors  un- 
wisely assumed  to  be  the  price  of  such  oil  as  can  be  burnt  in  lamps. 
I  can  only  repeat  that  of  such  oil  aa  is  really  required,  and  which  is 
now  entirely  a  waste  product,  3,000,000  gallons  have  been  bought  at 
three  farthings  per  gallon,  or  about  135.  8d.  per  ton,  and  that  any 
number  of  millions  more  would  be  forthcoming  in  every  part  of  the 
world,  very  little,  if  at  all,  enhanced  in  price. 

If  we  take  the  Havre  line  of  American  steamers  as  a  specimen  of  the 
results  economically  of  burning  coal,  as  Mr.  Stimer  has  done  in  Colonel 
Foote's  pamphlet,  substituting  for  the  3j^d.  he  makes  his  refuse  oil  cost 
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in  America,  the  three  farthings  for  which,  what  wc  want,  can  be  got 
here,  we  arrive  at  very  interesting  results  as  to  what  might  be  the 
price  of  our  oil  before  we  should  have  to  give  it  up  as  an  economic 
success ;  I  say  economic,  for  the  advantages  in  a  remoter  sense  of 
enabling  steam  to  go  where  it  never  went  before,  without  stopping 
for  fuel,  are  so  boundless  that  I  could  not  attempt  to  enumerate  tnem 
within  the  limits  of  my  paper. 

In  the  Havre  line  there  was  burnt  in  each  vessel  55  tons  of  coal 
per  day,  the  average  length  of  passage  being  11 J  days.  They 
would  then,  therefore,  bum  on  the  two  voyages  out  ana  home,  of 
coal  1,265  tons,  or  of  oil  nearly  422.  Each  ship  carries  besides 
engineers,  storekeepers  and  oilers^  twelve  stokers  at  £10  per  month, 
and  twelve  coal-trimmers  at  £8  per  month. 

The  food  of  these  men  costs  40  cents  (Is.  liL  nearly)  per  day  each, 
and  they  each  occupy  15  cubic  feet  of  space,  which  would  be  devoted 
to  cargo  in  their  absence. 

Three  of  the  firemen  would  be  retained  if  oil  were  used. 

These  ships  leave  port  with  750  tons  of  coal,  and  would  have  to  put 
onboard  296  tons  of  oil,  leaving  454  tons  of  space  for  additional  freight 
on  account  of  coal  space  saved  and  8  tons  on  account  of  less  nuniber 
of  men,  making  462  tons  additional  freight  space. 

Tho  average  rates  in  America  for  inwaixl  freight  amount  to  say 
24,  50  dollars  currency,  or  £3  8«.  sterling,  and  outward  to  Europe 
about  12  dollars  currency,  or  £2  sterling.  {These  figures  do  not  repri^ 
sent  present  prices  of  gold  or  freight  exactli/,)* 

Wii  then  have : — 

Cost  of  Fuel  as  burned.  £       s      d 

1,265  tons  of  coal  for  both  voyages  at  17s.  . .  1,025  0  0 
VVages  of  nine  extra  firemen  at  £10  per  month, 

two  months  . :  . .  . .  a  .  . .  180  0  0 
Wages  of  twelve  coal-trimmers  at    £8    per 

month,  two  months     .,         ..         ..         ..       192     0    0 

P'ood,  21  men,  60  days,  at  Is.  Id.  per  man  per 

diem 100    0    0 

Total  cost  of  coal  1,497    0    0 

Total  cost  petroleum,  592  tons  at  145.. .         . .       414    8    0 

Balance  in  favour  of  petroleum. .         . .         , .  £1,083  12    0 

N(>w  for  the  saving  in  bulk : —  • 

From  the  United  States,  462  tons  freight  at      £       s.    d. 
£2  and  10  per  cent,  primage. .         . .         . .    1,017    0    0 

To  the  States,  462  tons  freight  at  £3  85.       . .     1,520    0    0 


2,537    0    0 
Add  balance  for  petroleum  as  above       . .    1,083  12    0 

£3,620  12    0 
*  These  calculations  arc  adapted  from  Mr,  Stimer'e  clerer  pamphlet. — J.  H.  S. 
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Now  let  us  see  how  much  592  tons  of  petroleum  may  cost  and  still 
compete  with  coal  without  taking  saving  in  bulk  into  account.  It 
may  cost  as  much  as  1,265  tons  of  coal  at  17«.,  t.«.,  £1,025 — or  about 
thirty-four  shillings  per  ton,  and  there  will  still  be  a  saving  of  about 
£470  per  round  trip.  But  if  we  admit  the  other  bulk  savings  shown, 
then  it  may  cost  about  £6  per  ton,  and  yet  there  will  be  a  commercial 
advanta^. 

I  shall  now  also  leave  this  part  of  the  subject,  for  I  think  it 
scarcely  requires  demonstration,  that  to  ensure  the  efficiency  of  our 
ships  of  war  for  two-and-a-half  times  as  long  as  we  can  now -do  with- 
out gomg  into  port,  at  once  presents  advantages  which  throw  into 
the  shade  idl  the  minor  economies,  great  as  they  undoubtedly  would 
be. 

Another  seemingly  valid  objection  to  the  use  of  mineral  oils,  was  the 
danger  which  mieht  be  incurred  from  fire,  if  through  any  want  of 
caution,  the  hydrocarbons  were  allowed  to  escape  into  the  ship, 
either  in  their  original  form,  or  as  gaseous  products  which  mixed 
with  a  certain  quantity  of  atmospheric  air  (from  nine  to  thirteen 
parts),  would  become  explosive.  I  will  at  once  answer  this  objection 
by  remarking  that  coal  tar  has  been  carried  and  used  on  board 
ships  for  the  last  quarter  of  a  century.  It  is  infinitely  more  capable 
of  giving  off  gas  than  such  creosote  as  we  wish  to  use,  and  even 
than  many  of  the  other  hydrocarbon  oils — and  yet  I  have  never 
heard  in  the  Navy  any  complaint  about  it,  save  that  some  zealous  First 
Lieutenants]  could  never  get  enough  of  it  for  the  ship's  consumption. 
Secondly,  as  this  creosote  happens  to  be  heavier  than  water,  a  film  of 
water  mav  always  be  kept  over  it  in  the  tanks  or  other  receptacles, 
which  in  the  improbable  event  of  a  red-hot  shot  piercing  the  armour- 
plated  side,  or  in  any  other  way  getting  into  the  tank,  would  prevent 
the  access  of  air  to  the  surface  of  the  oil,  and  would  insure  its  being 
easily  covered  with  water  to  extinguish  it,  if  after  escaping  on  the 
decks  through  a  shot-hole,  it  took  fire. 

I  consider  this,  however,  to  be  nearly  impossible,  for  I  have  heated 
white  pine  up  to  200  degrees  before  the  fire,  I  have  then  poured  the 
creosote  upon  it,  and  nothing  but  a  piece  of  flaming  charcoal  would 
ignite  it,  a  red  hot  coal  having  no  effect,  nor  flame  either ;  when  by  the 
combined  heat  of  the  glowing  charcoal  and  flame  it  became  ignited,  it 
burnt  freely,  but  without  even  singing  the  soft-wood  under  it.  It  is 
not  subject  to  spontaneous  combustion  as  some  coal  is.  It  is  more 
easily  put  out  when  ignited,  and  if  run  into  the  hold  where  there  were  a 
few  inches  of  water,  it  would  be  extinguished  by  the  salt  water  taking 
the  place  due  to  a  sp.  gr.  of  1,020  or  30 — the  oil  being  1,050  sp.  gr.y 
unless  indeed  the  water  were  from  the  Dead  Sea,  when,  as  that  nas 
a  sp.  gr.  of  1,240  and  the  oil  about  1,050,  we  might  possibly  have  the 
oil  on  the  top.  I  have  also  brought  this  substance  to  a  boiling  state, 
and  then  approached  flame  to  it,  not  even  then  did  it  take  fire,  unless 
there  happened  to  be  some  substance  which  acted  as  a  wick,  and  by 
capillary  attraction  minutely  dividing  the  particles,  enabled  the  oxygen 
to  combine  in  sufficient  quantity  with  the  carbon  and  hydrogen  of 
which  it  is  composed.  - 1  then  heated  it  in  a  thin  film  on  a  sheet  of 
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metal  till  it  was  in  a  state  of  ebollitioi^  and  Uien  on  applying 
lighted  paper,  and  dipping  it  into  the  oil,  a  flickering  transitorj 
appeared,  which  went  out  when  the  paper  was  removed*  Undor  no- 
possible  conditions  can  I  therefore  regard  it  as  explosive  or  ezoRK 
tionally  dangerona  as  fuel  Ignitable  it  must  be,  or  it  wonld  not  ht 
fnel.  Specific  gravity  is  always  a  good  goide  to  avoid  danger  in 
jKJtroleum. 

I  have  now  touched  upon  the  pcnnts  ctf  evaporative  power,  eoonoogri 
and  safety,  and  these  I  think  were  the  chief  obstacles  to  the 
acknowledgment  of  the  great  benefits  to  be  derived  from  snch 
steam  generator.  Bat  if  I  have  established  that  we  may  use  ii 
our  coal  bills  say  we  ought  to  use  it, — ^the  next  thing  to  demonstrate  ia, 
iiow  it  is  to  be  used.  And  here,  as  I  cannot  quote  Pn>fe3sor  Ban- 
kine's  whole  paper,  I  must  refer  those  who  wish  to  study  the  qoestkm 
to  that  as  their  text  book.  He  has  shown  that  it  is  of  Uie  flmt 
necessity  that  a  good  form  of  boiler  be  employed,  that  is,  that  l)ie 
^'efficiency  of  furnace/'  as  he  calls  it,  should  bo  high,  no  matter  wiuA 
fuel  is  used.  But  no  man  can  make  an  equally  good  furnace  at  one 
time  for  every  kind  of  fuel.  Therefore  to  make  a  highly  efficient  for- 
iiace,  he  must  know  the  composition  of,  and  the  method  of  decomposition 
or  burning  of  the  fuel,  bo  is  called  upon  to  provide  for.  As  long  as  tliere 
is  a  smoky  chimney  in  Great  Britain  (and  neither  they  nor  the  other 
evil  alluded  to  in  a  well-known  proverb,  have  yet  come  to  an  end,)  we 
have  direct  evidence  for  both  nose  and  eyes,  that  perfect  combustion 
of  carbon  in  the  solid  form,  has  not  hitJierto  been  ranked  among^  the 
triumphs  of  science.  But  when  we  find  that  such  carbon  ought  to 
give  us  15  units  of  evaporation,  and  does  practically  give  us  7*5  jnst 
half,  who  will  not  acknowledge,  that  substantial  progress  in  applying* 
a  new  fuel  has  been  made,  when  the  total  evaporative  power  being 
27*8  (I  refer  to  marsh  gas  and  similar  hydrocarbons),  laboratory  ex» 
periments  give  24*3,  and  actual  practice  on  a  considerable  scale  23*7. 

If  you  will  recollect  that  these  are  the  results  of  experiments  made 
in  boilers  not  8()ecially  adapted  for  the  oil,  you  will  see  that  we  need 
not  fear  to  be  compelled  to  any  large  expenditure  on  account  of  change 
ill  that  directioii.  The  adoption  of  circulating  water- tubes,  instead  of 
the  present  smoke-tubes,  would  no  doubt  be  most  advisable,  and  would 
speedily  pay  for  the  expenditure,  if  only  in  diminished  salting  up  or 
incnistation,  an  evil  naturally  more  severely  felt  in  marine  boilers  than 
in  any  others ;  but  there  is  no  absolute  necessity,  for  an}'  (;liangre  what- 
ever, and  with  such  apparatus  as  that  on  the  table,  the  same  boiler 
may  either  bum  coal  or  oil,  as  preferred ;  and  more,  any  boiler  now  in 
any  stcamRhip  could  be  fitted  in  a  month,  at  a  very  small  expense,  with 
all  that  would  be  necessary  in  order  to  enable  her  to  burn  creosote  or 
dead  earth-oil — as  far  at  least  as  the  furnaces  were  concerned.  The 
division  of  the  existing  coal-bunkers  into  receptacles  for  the  oil  would 
not  either  be  a  vcr}'  long  or  difficult  task,  and  the  increased  profits  of 
the  first  voyage  would  probably  pay,  and  over-pay  the  whole  amount 
expended. 

Hut  if  any  apparatus  is  to  answer  for  along  time  in  the  intense  heat 
which  is  indicated  by  the  high  evaporative  power  of  hydrocarbons,  it 
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must  be  of  the  Tery  simplest  character,— even  more  simple  (or  else  h 
expoeed)  than  the  fire-bars  of  an  old  furnace, — ^for  they  ozidi»9d  an^ 
bent,  were  burnt  out,  and  were  so  made  as  to  be  easily  and  cheaply  re- 
placed ;  and  in  my  selection  of  a  system  for  recommendation  to  tile 
Admiralty  for  trial,  I  have  been  mainly  g^ded  by  these  considerations. 
The  apparatus  of  Colonel  Foote  exhibits  more  evaporative  power ;  hot 
not  only  does  he  use  an  cal  which  I  could  not  expect  to  be  accepted  in 
this  coontry,  but  he  confesses  himself  beaten  in  point  of  simplicity 
and  durability  by  Mr.  Aydon.  As  I  have  no  wish  to  enga^  in  an  in- 
ventor*Si  quarrel,  I  shall  refrain  f torn  any  but  general  descrij^ioiis  of  the 
system*  now  in  use.  I  understand  there  are  no  less  than  tibiee  gentle* 
men  of  the  name  of  Grow,  who  have  different  systems  in  operation^ 
and  I  have  no  doubt  each  and  all  who  have  invented  and  patented  a 
'^  Mineral  OiUbummg  Furnace,*'  think  their  own  particular  one,  the 
''  Black  Swan.''  The  main  duty  to  be  performed  is,  firsts  the  thorough 
decomposition  or  mixing  with  oxyg^i  in  suflficient  quantity,  and  no 
more  than  su£Scient  quantity.  "niiB  is  done  in  Colonel  Foote's  and 
other  apparatus,  by  a  heated  retort  or  receptacle  of  whatever  khid,  ex- 
posed to  heat  in  the  furnace.  Here  the  oil  is,  in  all  such  apparatus, 
vapourised,  and  the  difiCerence  between  the  varieties  is,  that  in  some, 
air  or  atmospheric  oxygen,  in  some,  both  air  and  superheated  steam, 
ace  introduced  into  these  retorts,  and  there  mixed  with  the  hydro- 
carbon gases;  in  others  the  mixture  is  allitwed  to  take  place  out- 
side at  the  moment  of  combustion.  I  say  outside  the  retort,  for  after 
the  formation  of  the  mixture,  or,  in  the  latter  case,  at  the  moment  of 
formation,  the  gaseous  compound  is  ignited  as  at  gas-burners,  asd 
thus  sends  forth  its  heat  into  the  furnace.  But  the  system  which  I 
prefer,,  is  one  which  dispenses  with  the  retort  altogether,  and 
has  nothing  but  fire-brick,  and  a  superheater  in  any  part  exposed  to  the 
beat ;  a  nozzle,  or  jet  of  superheated  steam,  placed  over  the  dead  plate 
induces  round  it  a  strong  current  of  atmospheric  air.  United  they  im- 
pinge upon  a  small  stream  ci  the  creosote  oil,  divide  it  mechanically 
mto  fine  spray,  and  at  the  same  time  transform  it  diemioally  into  the 
proper  mixture  of  g^aseous  compounds  with  oxygen.  A  greater  or  less 
quantity  of  fire-brick  is  placed  to  receive  the  impinging  flame^  which 
has  not  a  trace  of  smoke,  and  when  in  perfect  action  shows  only  a 
faiue  or  purplish  colour,  this  heat  absorbing  material  fire-brick,  being 
pKoductive  of  two  valuable  effects,  the  one  that  of  sustaining  an 
eqpiable  heat  during  active  combustion,  the  other  of  retaining  sufficient 
heat  to  prevent  the  too  rapid  cooling  of  the  boiler  which  might  ensue 
from  suddenly  extinguishing  the  jet.  A  very  beautiful  and,  I  think, 
chemically- perfect  combustion,  is  thus  obtained. 

I  ought  here  to  confess,  tiiat  in  18^,  though  I  did  pot  myself  assert, 
as  of  my  own  knowledge,  that  four  to  five  times  the  evaporative  duty 
of  ooal  would  be  done  by  min^al  oD,  yet  I  was  led  to  express  thai 
hope  by  the  too  confident -statements  of  others.  Further  acquaintance 
with  the  subject,  and  months  of  study,  have  led  me  to  a  less  enthusiastic 
but  better  founded  conviction.  Yet  I  can  scarcely  be  thought  wrong 
in  having  pressed  so  important  a  subject  on  yonr  attention,  eveoi 
though  it  were  with  a  little  too  much  zeal.    Though  that  may  be  a 
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dis^puilification  Id  the  diplomatic  service,  it  has  never  been  held  to  be 
one  in  my  own. 

Ilaviufi^  now  aeked  for  so  much  of  yonrtime  and  attention,  in  aajin^ 
what  I  thought  might  fairly  be  said  in  favour  of  this  new  fuel,  I  sho^ 
think  myself  unfair  if  I  did  not  also  tell  you  all  I  know  which  may 
operate  against  it.    There  is,  so  far  as  I  am  aware,  nothing  of  the  kind 
which  should  prevent  its  being  generally  used.    But  there  are  special 
points  to  be  guarded  against  beyond  those  obvious  ones,  whidi  the 
objectors  seem  yet  to  have  urged.    When  mineral  oil  is  in  active  com- 
bustion, the  process  goes  on  unremittingly,  and  without  fail,  but  the 
question  of  lighting  it  involves  more  difficulty.    In  some  of  the  sjb- 
tems,  superheated  steam,  in  all  a  forced  current  of  air,  is  necessary  to 
prevent  imperfect  combustion — and  a  consequent  deposit  of  unbumt 
carbon  or  soot  on  the  heating  surfaces.    This  is  by  all  means  to  be 
avoided.    Where  superheated  steam  is  used,  this  could  be  given  from 
a  donkey-engine,  and  air  may  be  obtained  from  the  same  drivincr  an 
air-pump,  where  it  is  air  alone  that  is  required.    But  it  would  be  false 
economy  to  allow  the  tubes  or  otlier  heatmg  surfaces  to  be  coated  with 
a  non-conductine  surface  at  first.    In  a  very  small  engine  and  boiler, 
the  process  should  be  started  vnth  coke  or  charcoal,  or  in  some  boilers, 
wood  may  answer.    There  are  next  two  chemical  peculiarities  of  these 
fuels,  which  depend  on  temperature,  and  to  which  I  wish  to  draw  your 
attention.  I  cannot  ^ve  the  exact  temperatures,  as  this  will  depend  on 
the  constitution  of  the  particular  hydrocarbon  we  are  using,  but  as  to 
creosote,  the  phenomena  are  these : — If  raised  to  a  temperature  of  over 
230 ""  F.,  naphthaline  begins  to  form,  if  any  be  present,  and  this  will 
give  trouble  vnth  the  supply-pii)es  by  choking  the  flow.    If,  on  the 
other  hand,  the  temperature  be  lowered  to  32**  F.,  a  portion  of  the  oil 
solidifies  and  does  not  liquefy  again  till  a  temperature  of  from  60^  to 
70°  of  Fahrenheit  has  been  re-attained.    Now,  the  objection  'about 
rise  o(  temperature,  as  m  the  first  instance,  is  not  so  important,  for  it 
is  one  that  only  requires  attention  to  avoid;  but  the  second  is  far  more 
serious.    It  is  tnie  that  a  large  portion  of  the  oil  remains  liquid,  even 
at  7°  below  zero,  but  this  will  not  prevent  the  necessity  for  having 
some  means  of  heating  slightly  the  contents  of  each  tank  or  receptacle 
for  oil  as  it  comes  into  use.    Steam  is  the  most  convenient  agent  for 
tliis  purpose,  and  a  coil  or  two  of  pipe,  being  part  of  the  fittings  of 
each  receptacle,  must  be  turned  on  from  a  main  as  required.    I  do  not 
think  this  is  a  thing  to  be  frightened  at,  for  the  quantity  of  oil  to  be 
carried,  in  some  cases,  will  be  so  small  as  to  be  stowed  in  the  imme- 
diate vicinity  of  the  boilers ;  in  others  where  every  nerve  must  be 
strained  to  carry  as  much  fuel  as  possible,  it  will  be  but  a  slight  tax 
on  the  many  advantages  gained  in  other  ways,  to  have  to  provide  for 
the  oil  being  heated  when  in  a  frigid  climate.    But  here  again  we  have 
a  chemical  resource  also  open  to  us,  and  that  is  so  to  mix  our  oils  as 
that  the  degree  of  cold  that  may  fairly  be  expected,  will  not  freeze 
them.    I  do  not  know  what  we  could  do  for  the  next  Arctic  expedition 
if  one  ever  takes  place.    I  fear  we  must  leave  them  to  soUd  coal  or 
pure  alcohol  as  their  best  fuel. 

I  have  ascertained  to-day  that  60,000,000  gallons  of  creosote  are 
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produced  yearly  in  Great  Britain  as  the  refuse  result  of  tar-distillation 
alone.  A  still  greater  quantity  can  readily  be  obtained  wherever  the 
illuminating  mineral  oils  are  made. 

The  apparatus  which  I  will  now  explain,  has  evaporated  about 
60  tons  of  water  in  actual  work  under  a  Cornish  boUer.  It  is,  as  yoa 
see,  about  the  length  and  size  of  a  man's  fore-arm,  and  has  three  con- 
centric tubes,  something  on  the  same  principle  as  Oiffard's  injector,  one 
ci  which  blows  superheated  steam,  inducing  in  the  others  respectively 
atmospheric  air  and  the  oil  to  be  burnt. 

I  have  now  only  to  thank  you  for  your  kind  attention,  and  to  apolo- 
gisse  on  the  score  of  an  accident  by  which  I  have  been  for  two  months 
confined  to  the  house,  and  from  which  I  am  only  just  sufficiently  re- 
covert  to  appear  here,  for  the  incomplete  way  in  which  I  have  put  the 
subject  before  you.  It  is  one  that  will,  I  am  persuaded,  gradually 
increase  in  interest,  and  when  further  information  has  been  attained 
I  shaU  endeavour,  with  the  permission  of  the  Council,  to  make  up  for 
any  shortcomings  now  unavoidable,  and  to  give  you  a  report  of  our 
trials  in  Uie  steam  launch  now  fitting  for  the  Admiralty  at  Woolwich. 

Admiral  Sir  Hikbt  Codbivotok,  K.C.B.  :  There  is  one  question  that  I  should 
like  to  ask.  Is  it  necessary  that  it  should  he  high  pressure  steam  ?  High  pressure 
steam  is  a  cold  operation,  I  haye  always  imderstood,  Ordinary  steam  gives  you  the 
fcdl  heat.  But  me  sensation  of  high  pressure  steam — for  I  haye  put  my  hand  into 
it-^is  a  cool  sensation.  There  is  another  point  I  should  like  to  ask  a  question  about. 
Xt  seems  to  me  that  the  quantity  of  ftre-brick  underneath  the  boiler  bears  such  a 
•mall  proportion  to  the  area  of  the  lower  part  of  the  boiler,  that  I  can  scarcely 
XDiagine  tnat  amount  of  fire-brick  keepine  it  hot  ?  With  respect  to  the  word  creosote^ 
I  understand  it  to  be  the  heayy  refuse  t£at  is  used,  not  the  light  artide  Uiat  we  bi^ 
of  diemists.    Not  the  distillea  creosote,  but  the  coarse  refuse. 

Captain  Qvlwts  :  It  is  the  coarse  creosote. 

"Mr.  C.  J.  BiCHARDSOV  :  You  mentioned  that  Mr.  Crow,  the  creosote-maker,  pro« 
duced  an  eyaporation  of  18*98  lb.  of  water  to  1  lb.  of  creosote.  He  has  published  a 
statement  to  that  effect,  and  has  taken  out  a  patent.  Now  I  beg  to  say  that  that 
reault  was  obtained  with  my  apparatus,  not  with  his.  I  lent  him  my  boilor  at  Wool- 
wich  one  entire  day,  for  burning  creosote,  and  it  was  with  my  appwatus  that  he 
aiade  the  experiment. 

The  Chairkan  :  I  believe  that  some  gentlemen  connected  with  this  puroiit,  of 
idiich  there  is  a  sketch  on  the  wall,  are  present.  Wo  shall  be  happy  to  heur  any 
obsenrations  tliey  liaye  to  make. 

Commander  Golomb,  B.N. :  I  am  afraid  that  the  subject  is  too  new  to  proyoke  much 
discussion  at  present ;  but  I  haye  no  doubt  that  after  we  hayo  had  time  to  read  the 
paper  in  the  "Journal,"  we  shall  be  able  to  say  something  to  the  point.  As  fiir  as 
I  understand  the  question,  it  is  certainly  well  worth  the  yery  closest  attention.  If 
you  say  that  we  aire  to  gain  2^  tons  in  stowage  in  our  ships,  or,  in  other  words,  to  go 
24  times  as  great  a  distance  for  a  ffiyen  space  of  stowage  in  our  ships,  I  think  that 
most  important.  With  regard  to  vie  lighting  the  furnace,  I  do  not  quite  see  how 
it  is  managed.  If  I  understand  rightly,  you  must  lay  a  fire  in  the  first  instance,  or 
•omething  in  the  nature  of  a  fire,  Mcause  yon  haye  to  get  your  commingled  spray  of 
•uperheatod  steam  and  oil  to  start  combustion. 

Oaptain  SsLwnr :  Not  to  start  combustion.  There  is  combustion  at  first,  but 
with  the  production  of  some  carbon,  unless  there  be  superheated  steam  present. 
As  soon  as  the  steam  is  raised,  it  becomes  superheated ;  and  thennoimbumt  carbon 
is  giyen  off.  It  is  to  obyiate  the  objection  of  coating  your  tubes  with  carbon  or 
•oot. 

Commander  Coloicb  :  Then  I  understand  that,  to  begin,  you  must  employ  a  fan  or 
bellows  of  some  kind,^to  produce  a  current  of  air  j  or  em  yon  employ  a  second  boiler, 
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with  a  small  ooal  fire  under  it,  to  produce  jour  snperhasted  itMin.    I  do  not  qvifcr 
understand  the  point  of  starting  your  boiler ;  perhaps  jou  will  make  that  clear. 

Mr.  RicuABDSON  :  It  is  generally  supposed  that  all  these  oils,  shale  oil,  petrolenm, 
and  dead  oil,  vaporize ;  that  they  have  onlj  to  be  mixed  with  superheated  steam  to 
bo  burned  as  yapour.  Those  who  saj  that,  know  nothing  of  the  nature  of  these  oils. 
Thej  do  not  all  yaporise.  There  is  onlj  a  small  portion,  abqnt  80  per  eent.,  of  03, 
that  does  yaporize ;  and  in  different  proportions  in  difl^mnt  oils.  The  Amerien 
petroleum  yaporixes  the  most ;  that  yaporices  40  or  50  per  cent.  It  ia  abemd  to 
suppose  that  you  can  take  shale  oil,  or  dead  earth  oil,  and  pass  it  through  »  pipe  md 
make  it  yaporize.  You  cannot  make  it  all  yaporiec.  If  you  put  it  into  ft  oake 
fire,  all  the  tar  will  come  out  as  tar,  and  put  the  fire  out ;  it  will  eo  into  the  eeh-pif, 
and  bum  like  liquid  fire.  And  if  the  supply  of  oil  is  not  qniccly  shut  off,  taat 
liquid  fire  will  run  out  of  the  furnace  like  a  stream.  It  is  a  mistake  to  aappoee  llyft 
superheated  steam  will  make  it  bum.  No  superheated  steam  will  make  it  omn;  k 
requires  to  be  bodily  burnt. 

Mr.  Mackie  :  There  is  one  point  which  I  think  is  worth  while  to  bring  before  thv 
meeting  tliis  eycning.  I  know  that  rock  oil  has  been  burned  in  many  waja,  mnd 
that  a  ycry  considerable  amount  of  eyaporation  has  been  accomplished  per  poond 
of  oil  burned.  I  am  not  aware  what  experiments  haye  been  made  or  earned  om^  to 
asocrtain  the  rate  in  regard  to  the  time  in  which  this  eyaporation  is  eflTeoted.  i 
certainly  am  not  adverse  to  the  employment  of  mineral  oil,  therefore  I  do  Mit 
speak  in  an  antagonistic  spirit  at  all  in  the  matter.  Eyenrbody  who  has  anything 
to  do  with,  or  1ms  any  experience  of  steam  ships,  must  be  yery  well  aware  thai  iu 
getting  up  steam  in  great  boilers,  and  in  great  abundance,  for  special  purpoaee,  or 
eycn  for  ordinary  purposes,  the  high  rate  is  attained  by  the  system  of  firing ;  tJMit 
is,  burning  coal  at  any  amount  of  oxtrayaganco,  so  long  as  you  raise  the  quantil^  ef 
iteam  required.  As  far  ae  I  know,  the  experiments  made  with  rock  oil  haye  been  to 
eyaporate  simply  so  much  water  per  pound  of  oil,  regardless  of  the  time  it  takes  to 
do  so.  I  should  like  to  know  whether,  under  Mr.  Aydon's  system,  or  anj  other 
mtcni  which  lias  been  tried  so  far,  something  equiyalent  to  the  system  of  impid 
juring  has  been  tried  ? 

Mr.  Lewis  Olrick  :  I  bdieye  it  is  admitted  that  combustion  has  been  Tory 
unsuccessful  in  nearly  all  steamers  up  to  the  present  time.  When  we  see  a  steem- 
ship,  we  are  in  the  habit  of  seeing  a  long  trail  of  smoke  in  the  wake  of  that  steeni- 
ship.  What  does  that  mean  ?  It  means  simply  waste  of  fuel  ,*  inattention  to  the 
very  first  rules  of  how  to  consume  coal  properly.  The  reasons  arc,  first,  faulty  con- 
struction of  boiler ;  and  next,  the  want  of  applying  atmospheric  air,  which  we  oan^vt 
£Dr  nothing,  to  combine  with  the  gases  we  get  firom  the  coal,  and  thus  to  bum  Cheni 
properly.  In  many  instances  it  vf  almost  impossible  to  get  a  smoke  consumer 
to  act,  simply  for  want  of  draught.  Therefore,  certain  smoke  consumers  in  whi<'h 
a  steam  jet  is  applied,  are  in  most  cases  preferable,  because  we  haye  then  a  nuistery 
oyer  the  amount  of  air  which  we  can  inject  into  the  furnace.  Comparing  ooal 
with  liquid  fuel,  we  haye  got  certain  adyantages  in  the  liquid  fuel  which  we  haye  not 
got  in  the  coal.  In  the  first  place,  with  regard  to  coal,  there  is  the  faulty  constructkin 
of  the  furnace  and  want  of  attention  to  the  proper  amount  of  air  that  comes  in. 
Next,  and  not  least,  is  the  chance  of  a  bad  stoker.  A  bad  stoker  can  almost  spoil  the 
very  best  constructed  boiler ;  at  least  the  combustion  that  takes  place  in  tne  best 
constructed  boiler.  Now,  nothing  of  the  kind  occurs  with  a  liquid  fuel  furnace. 
After  the  furnace  is  once  started,  it  will  go  all  round  the  earth,  if  it  is  only  suppfied 
with  sufficient  oil,  with  yery  little  attention  :  and  instead  of  haying  a  whole  anny 
of  stokers,  you  may  haye  two  or  three,  with  perhaps  one  in  reserye  in  case  of  illness  ; 
that  woula  make  four  stokers,  instead  of  twenty-four  in  one  ship.  Althonsh  I 
made  the  boiler  which  is  now  being  fitted  up  in  Woolwich  Dookyaro^  I 
belieye  my  friend  behind  me  (Mr.  Field)  knows  a  great  deal  more  about  the  com* 
bastion  of  liquid  fuel  than  I  do.  But  I  haye  seen  many  cases,  and  I  must  say 
that  at  first  I  did  not  belieye  it  was  possible  to  produce  bo  entire  a  gas  flame,  as  I 
saw  in  the  flue  of  an  ordinary  Cornish  boiler  of  about  lO-horse  power.  When  wc 
want  to  learn  how  to  bum  oil  properly,  wo  haye  merely  to  look  at  a  jparafiae  or 
pttroleum  lamp,  and  there  we  haye  a  full  explanation  of  how  to  do  it.    &  the  same 
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prinoiple  it  applied  in  vealitj,  at  shown  on  that  dra^fing  on  the  wall,  we  ahaU  get 
about  the  aame  amount  of  perfect  oombuation  in  the  boiler  flue  ae  we  ^t  in  o«r 
lamp.  Ajjain  it  will  be  pieferable  to  get  eteam  to  ii^ect  not  011I7  the  oil,  but  abo 
the  air ;  Cecaoie  we  then  oeoome  nuwter  of  the  •»M^"fc  of  air  that  must  neeeiaaiiiy 
gf>  into  th#&mace  to  eieet  a  p^diot  eombnetMW.  If  we  add  to  that  steam  »  eeitain 
amount  of  heat,  and  euperheat  it,  we  know  verj  well  that  highly  fluperheated 
steam  will  deoompote,  and  separate  the  hjrdrogen  from  the  oxygen,  flydrogen, 
as  fiff  as  I  recollect,  has  64  units  of  eraporation  s  that  means  that  one  unit  of  hydro- 
floi  would  en4x>rate  64  units  of  water  if  it  were  poeeible  to  do  so  in  a  furaaoe. 
There  is  onepoint  more.  If  you  light  up  the  fire  with  ooal,  as  I  hare  seen  this 
mnming  in  Woolwich  Dodkyajfd,  you  ooat  the  whole  of  the  beating  sur£M)e  with  a 
thick  li^cr  of  soot,  one  of  the  worst  oonduotom  of  heat  we  can  hare ;  and  the 
efltciepcy  of  the  boiler  sinks  down  from  20  to  18  and  16.  The  first  thing  you  must 
do  is  to  9I^kA  with  a  dean  heating  suriaee  ;  then  you  w^  have  the  full  efficiency  of 
both  the  oil  and  the  heating  surface.  This  is  impossible  to  acquire  in  the  ordinary 
ooal  fumaoe,  because  when  you  lif^t  up,  you  must  necessarily  have  smoke  to  com- 
menoe  with,  becaiiee  at  the  first  moment  it  is  impossible  to  inject  the  necesaarr 
amount  of  air,  to  effect  perfect  combustion.  This  is  one  of  the  eyils  connected  witn 
the  ordinary  furnace,  which  will  be  entirely  avoided  with  any  perfect  liquid  fueL 

The  CHAiBMAir :  You  alluded  to  some  ei^periments  at  Woolwich.  Wore  you 
refrrnmr  to  the  boiler  that  is  ^ing  to  be  pot  into  the  steel  launch  ? 

Mr.  Oleiok  :  No.  The  boiler  I  am  fitting  into  the  steel  launch  is  ready ;  but  I 
am  also  fitting  two  pair  of  eneines  to  the  boiler  itself;  and  on  account  of  some  small 
•difiicnitiiw  that  hare  arisen,  I  nave  been  delayed  in  fitting  them  in  the  manner  that 
was  first  intended.  The  one  I  alluded  to  this  erening,  is  in  another  small  steamer 
l^inff  there  with  an  apparatus  of  Mr.  Barth's.  As  far  as  I  can  see,  Mr.  Berth  has 
simply  imitated  the  system  that  you  see  on  the  table,  with  some  slight  additions  that 
-ontuely  destroy  the  proper  action. 

The  Ohaibmak  :  You  say  it  is  Mr.  Barth's  apparatusP 
Mr.  OiMlCK :  I  was  told  by  the  officials  that  li  was  Mr.  Barth's. 
Tha  Cmauoux  :  Is  it  a  boiler  for  buminc  mineral  oil  ? 

Mr.  Oluoe  :  Yes,  but  I  do  not  know  whether  I  saw  it  the  whole  time  it  was  in 
aotion :  hut  I  saw  it  for  nearly  an  hour  smoke  to  that  extent  that  it  was  almost 
dflogflrous  to  go  near  it^ 

Obtain  BuBGXsa  :  I  should  like  to  ask  one  question,  tis.,  that  were  this  oil  used 
aa  futt  in  the  Boyal  Nayy,  would  the  present  boilen  require  much  alteration  ? 

CSratein  Fbbmaittls,  B.N. :  I  wish  to  ask  a  question  as  to  the  cost  of  the 
oiL  The  eost  is  stated  at  14«.  a  ton.  I  want  to  know,  if  the  fuel  wss  used  in  T«ry 
great  quantities,  whether  it  would  make  any  material  diflerence  in  the  price  ;  and 
whether  the  amount  that  would  be  required  would  be  so  great  that  there  would  be 
MKW  diMmilij  in  obtauiing  the  su^ly  in  this  country,  or  would  it  be  neoessary  to  ^et 
it  BBOHi  America  P 

Tha  Chubmav  :  If  no  other  gentleman  has  any  ofaeervations  to  make,  I  will  call 
opon  Obptain  Sdwyn  to  reply. 

Oiytain  Bxlwtk  :  First  with,  regard  to  Adnund  Oodrington's  questions,  he  mast 
Monit  ma  to  read  from  a  much  more  able  author  than  mys^  a  better  answer  than 
I  aMld  (MsiUy  give.  I  asked  Profresor  Bankine,  when  hie  read  his  paper  here,  ex- 
psMsly  to  bring  out  Uiat  point.  Although  I  had  some  idea  of  it  myself^  yet  I  Aid 
B0t  tluidE  it  was  quite  clear.  He  says :— "It  may  be  said  that  a  certain  quantity  of 
'"  heat  is  wasted  in  generating  this  steam,  hut  that  heat  is  made  aTailable  afiin. 
**  Vow,  that  depends,  I  may  say,  almost  entirely  upon  the  temperature  at  whifib  the 
^  itaam  ia  used.  You  exp^id  a  certain  Quantity  <tf  heat  in  CTaporating  water«  and 
**  you  aend  the  steam  in  at  a  oomparatiyelT  low  temperature.  In  the  ordinary  state 
^  of  aatiuatud  steam,  the  temperature  of  that,  as  compared  with  burning  fiiel«  is 
"  oold.  It  may  be  werj  hot  as  compared  witii  the  oMlinary  temperature  of  the 
**  ateoi^hare  ;  but  as  compared  with  the  temperature  oi  the  fuel  in  the  fnmaao,  it 
**  i»  a  very  low  temperature  indeed.  A  body  cannot  gire  out  heat  to  a  body  that  is 
^  hoMar  tiiao  itsel^ao  that  the  heat  spent  in  producing  ateam  at  a  comparatively 
**  losr  twaparatura  wiU  be  wasted ;  but  if  you  uae  ai^wriiaafted  ateam,  in  tfae  ftrst 
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"  place,  a  much  less  quantity  of  Btoam  will  sorre  the  purpose.  Tho  meehtiuial 
*'  effect  dei)eiul8  upon  preuure  and  volume.  In  order  to  get  a  great  preaatue  and  a 
**  great  Yolume  with  small  weight  of  material,  jou  must  employ  a  hi(^  temperature; 
«  YOU  must,  in  short,  use  supenieated  steam.  As  a  great  part  of  the  ezpenditon  of 
"  heat  in  producing  the  steam  depends  on  its  weight  the  use  of  superheated  stem 
"  tends  to  lessen  the  expenditure  of  heat  for  a  ^yen  meehanical  effbct.  inien,  if  joa 
"  raise  the  steam  to  a  temperature  approximating  to  that  of  the  flame  itaelf,  joa  nt 
"  back  nearly  the  wliole  of  the  heat  again ;  because  the  superheated  steam,  benig 
"  at  a  higher  temperature  than  the  heatins;  surface  of  the  boiler,  giree  out  »  gvest 
"  part  of  its  heat  to  that  surface,  just  as  uie  flame  does.**  The  extnu»rdineij  &et 
the  gallant  Admiral  has  also  remarked  upon,  that  when  you  hold  your  hand  tc 
superheated  steam  it  seems  cold.  [Admiral  CoDBorOTOir :  I  meant  b^h-preams 
st4^am.]  lligh-pressure  steam,  after  a  certain  pressurs,  assumes  the  oharacter  moie 
and  more.  Latent  heat  exists,  or  heat  which  does  not  seem  to  be  dereloped  in  the 
way  in  which  we  apply  our  hands  to  it.  But  I  think,  as  far  as  I  am  mwan,  tlw 
explanation  of  the  qnaition  of  the  cold  feel,  is  the  induced  current  of  air  aiound  joo. 
Certain  it  is  that  there  is  a  cold  feel  to  the  hand  ;  that  you  do  not  Scald  jour  hand 
with  high-pressure  steam  as  you  do  with  what  the  Americans  call  **  stam,"  or  witii 
steam  nt  lower  temperature.  But  it  is  necessary  for  the  heatihe  power  of  that 
apparatus,  and  for  that  of  any  apparatus,  first  that  the  steam  should  be  supotheated 
to  aToid  tho  great  loss  of  steam  which  will  be  the  result  of  producing  the  same 
meehanical  effect,  with  a  lower  temperature ;  and  next,  in  order  that  a  comnlels 
separation  of  gases,  the  hydrogen,  the  oxyeen,  the  superheated  steam,  should  is 
able  to  take  place  at  the  point  without  any  deposition  oi  water,  and  that  the  ozjnsQ 
should  be  completely  taken  up  where  it  is  wanted. 

Admiral  CoDBiNGTOir :  Perhaps  I  may  say  that  I  held  my  hand  rery  close  to  the 
jet :  but  I  could  not  hold  it  two  or  three  inches  off. 

Captain  Selwyn  :  As  soon  as  the  pressure  begins  to  lower,  the  heat  is  felt.  With 
regard  to  tho  fire-brick,  I  was  not  qmte  underst(X>d.  I  did  not  say  this  was  a  correei 
representation  of  the  furnace  as  it  is  always  used.  But  more  or  less  of  fire-hrick  maj 
be  put  in.  If  you  fill  the  whole  of  this  space  imder  tho  boiler  to  the  top  with  fire-brick, 
piled  BO  loosely  as  to  leaye  interstices,  the  whole  mass  will  become  of  a  glowing 
whit^  heat.  With  regard  to  creosote,  it  is  just  what  people  choose  to  call  it.  People 
call  tilings  by  so  many  names.  This  in  mv  hand  is  called  "  dead  oil  of  tar,**  "  dead 
earth  oil/'  "  creosote,"  "acid  foots,"  and  I  think  half  a  dozen  other  different  names 
by  different  p<'opIo.  The  fittct  is,  it  is  the  refuse  distillation  of  tho  illuminating  oils, 
and  the  refuse  of  gas  manufactories.  Pits  hare  been  dug  in  the  earth,  and  hundreds 
of  millions  of  gallons  buried  anniully  in  the  British  Islands,  besides  what  is  similariy 
wasted  over  the  whole  world.  It  could  bo  produced  in  any  amount  required  in  any 
part  of  the  globe,  and  at  very  little,  if  ot  all  enhanced  price.  There  is  no  possible 
fear  of  the  exliaustion  of  tne  supply — and  I  am  now  answering  two  inquiries-— 
neither  is  there  any  possible  foar  of  a  rising  price  beyond  that  which  will  suffice  just 
to  make  it  compote  with  coal.  We  must  not  expect  tliat  our  friends  who  hare  dead 
oil  of  tar  to  sell  will  consent  to  sell  it  for  nothing  when  they  find  it  is  worth  some* 
thing.  The  next  question  was  Mr.  Bichardson's,  about  his  boiler  burning  creosote. 
I  have  carefully  guarded  myself  against  tho  question  of  any  ono  boiler  being  better 
than  another,  or  anything  of  that  kind.  Tliat  J  know  nothing  about,  except  that  I 
have  chosen  a  particular  apparatus,  which  I  prefer.  Mr.  Bichardson's  boiler  seems 
to  have  dono  very  good  duty  with  creosote  ;  but  not  quite  so  good  as  we  haye  been 
able  to  obtain  elsewhere.  1  am  happy  to  hear  that  his  boiler  lias  done  so  well  with  it. 
While  Mr.  Richardson  was  making  his  obseryations,  I  took  the  trouble  to  light  a 
littlo  more  of  tliis  creosote,  which  he  says  leayes  coke.  It  has  burned  off  as  clear  as 
it  can  possibly  do ;  there  is  no  coke  hero.  We  have  neyer  got  coke.  After  six 
months  firing,  Mr.  Field  will  tell  you,  there  was  no  residuum  of  coke.  The 
creosote  came  into  the  factory  in  biurrels,  it  did  not  come  out  at  the  bottom, 
the  whole  did  bum  somewhere,  and  as  it  is  not  apparent  in  the  furnace  or 
in  tho  ash-pit,  I  concoiye  it  must  haye  yaporized  and  gone  out  of  the  chimney. 
The  great  thing  for  people  who  wish  to  bum  this  oil  properly,  will  be  to  under- 
stand that  simple  alphaoet  on  the  wall;   there  is  nothing  more  simple,  and  if 
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thej  will  take  the  trouble  to  go  over  it  two  or  three  times,  they  can  eoBilj  master 
the  chemical  equiyalents,  and  une  way  in  which  thej  ought  to  bum  the  oil.  The 
way  to  do  it  is  oertainlj  not  to  sacrifice  the  hydrogen ;  that  is  one  thing  which  I 
totally  repudiate.  When  I  see  that  hydrogen  gires  64  units  of  eraporation  against 
15  to  be  obtained  from  carbon  in  most  farourable  circumstances,  unless  it  be  a 
gaseous  carbon,  then  I  say  that  it  would  be  a  perfect  folly  to  drire  the  hydrogen  up 
the  chimney,  and  think  1  was  well  rid  of  it.  Mr.  Mackie  asked  me  if  rapid  firing 
had  been  tried.  I  do  not  quite  understand  what  he  means  by  rapid  firing  in  this 
instance,  because  with  oUb  the  thing  is  to  get  them  into  active  operation  as  soon  as 
possible. 

Mr.  Mackix  :  I  will  endearour  to  make  clear  what  I  wished  to  oonrey.  It  was 
this :  suppose  it  takes  a  eiyen  quantity  of  steam  to  drire  a  steamboat  at  a  given 
rate  per  hour,  you  must  find  steam  at  that  rate,  cost  what  it  may.  If  you  take  the 
experiments  which  I  hare  seen  at  Woolwich,  and  at  other  ])laces  ;  the  experiments 
hare  been  conducted  on  this  system — ^you  take  a  pound  of  oil ;  tou  bum  tne  pound 
of  oil  out,  and  you  calculate  at  10  lb.  pressure  in  the  boiler  the  amount  of  water 
which  has  been  eyaporated  by  that  pound.  It  may  hare  taken  six  hours,  ten  hours, 
or  a  day,  to  haye  eyaporated  so  much  water  by  so  much  oil ;  whereas  in  steamboats 
you  must  get  as  mucn  fiame  as  you  possibly  can  ;  you  care  nothing  about  the  waste 
that  goes  out  of  the  funnel,  but  you  raise  so  much  steam  by  so  much  fuel  in  a  giren 
time.  Now,  the  point  of  my  question  was  whether — giyen  you  had  to  get  steam  up 
at  a  considerable  amount  of  pressure  in  your  boilei^-you  could  bum  oil  in  the 
furnace  rapidly  enough,  securmg  its  perfect  combustion,  to  raise  the  same  quantity 
of  steam  in  a  giyen  amount  of  time  ?  To:u  are  aware  that  at  Woolwich  the  coal 
:boiler  is  made  the  test  of  the  quantity  of  water  a  pound  of  coal  will  evaporate,  and 
also  the  quantity  of  steam  that  can  be  eyaporated  in  a  given  time.  I  do  not  know 
whether  the  oil  has  been  tested  against  the  coal  to  raise  steam  in  a  given  time. 

Captain  Selwtn  :  The  time  given  for  raising  steam  in  the  most  carefully  tabu- 
lated experiments  I  have  at  command,  was  twenty  minutes ;  but  I  am  confident 
that  with  a  good  boiler,  and  proper  means  of  lighting  with  the  mineral  oil — by  a 
good  boiler  I  understand  a  rapidly  circulating  boiler,  tor  no  other  boiler  is  ffood  at 
raising  steam  rapidly — ^with  a  good  boiler  on  a  proper  circulating  system,  I  nave  no 
doubt  the  time  may  be  brought  down  to  fifteen  minutes  at  the  outside. 

Mr.  Mackix  :  In  raising  steam  ? 

Captain  Sblwth  :  In  raisins  steam  to  the  pressuro  required,  whether  that  be 
601b.  on  the  square  inch,  or  omy  20  lbs.  It  will  then  go  on  without  the  slightest 
intermission  as  long  as  you  choose  to  supply  oil  to  that  boiler.  Of  course  the  Doiler 
will  be  proportioned  to  give  so  many  cubic  feet  of  evaporation  for  each  horse^power 
jon  require  from  it.  That  evaporation  can  be  obtainea  very  fiivourably,  because,  as 
no  carbon  is  deposited,  as  in  coal,  it  will  be  moro  constant  than  with  coaL  Thero 
was  a  question  oy  Captain  Colomb,  about  lighting  up,  which  he  said  he  did  not 
understand.  Thero  are  several  modes  of  lighting.  The  mode  of  lighting  constantly 
pursued  under  this  boiler,  because  it  was  an  orainary  Cornish  boiler,  which  could 
not  be  supplied  with  any  extra  apparatus,  Mr.  Field  will  give  you  an  explanation 
of.  Gniat  IS  the  experiment  which  was  made  by  Mr.  Field.  I  have  anouier  sug- 
gestion to  make  as  regards  lighting.  It  so  happens  that  we  know  that  a  mixturo  of 
any  of  those  oils  with  alcoh<nic  mixtures  renders  them  moro  vaporizable,  and  also 
banishes  the  smoke,  and  so  we  set  perfect  combustion.  We  mav,  thereforo,  use  a 
mixturo  of  alcohol  to  produce  the  effect  of  lighting  a  boiler  in  a  short  time.  But  I 
think  that  these  will  be  allowed  to  be  minor  questions,  when  we  come  to  consider 
the  enormous  facilities  which  the  regular  use  of  these  oils  will  give.  Mr.  Olrick's 
observations  on  the  boiler  he  saw,  aro  simply  what  I  expected  from  the  construction 
of  tlie  boiler,  and  from  the  naturo  of  the  general  combustion  under  that  boiler  which 
I  have  seen  or  heard  of.  Thero  has  always  been  at  first  a  large  quantity  of  smoke 
generated ;  the  tubes  became  thickly  coated  with  soot ;  they  never  entiroly  recovered 
thmr  heating  power,  and,  thereforo,  that  boiler  never  did  the  duty  which  could  be 
got  from  it.  That  is  to  be  regretted,  but  I  have  no  doubt  the  difficulty  is  to  be 
overcome.  The  question  is  whether  it  was  the  same  apparatus  ?  Tou  might  take 
this  apparatus  as  I  might  take  this  gas  lamp.    I  can  make  it  play  all  kinds  of 
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tricke.  If  I  giye  it  too  muoh  air — a  little  too  much  will  do  the  bnsineM  entmljr— 
it  will  spoil  the  whole  oombuBtioo.  I  can  clearly  show  that  the  least  exceaa  of  air, 
from  a  mistake  as  to  the  quantity  of  air  to  be  admitted,  or  the  size  of  jour  tubes,  or 
the  character  of  jour  steam,  will  cause  imperfect  oombustioD,  and  will  rruMJI  is 
smoke.  That  does  not  iuTalidate  the  chaxucter  of  the  apparatus,  which,  I  oonndar, 
has  shown  its  satis&ctorj  results  too  often  to  be  doubted  in  anj  waj  whaftovtr. 
At  least,  I  am  thoroughly  contented  with  it^  I  do  not  know  that  I  can  teU  jom 
anjthing  further  now,  omj  to  saj  that  I  shall  mjself  hope  to  be  prepared  to  •paak 
of  experiments  conducted,  as  I  beUere  thej  will  be  nractioUl j,  bj  the  kindnoaaof  the 
Controller,  under  mj  superrision.  As  is  mentioned  in  Colonel  Foote's  pamphlet  bf 
Mr.  Stimor,  who  seems  to  be  a  cleTcr  chief  engineer  in  America,  as  has  been  done 
in  that  instance,  so  shall  be  done  at  Woolwich  under  mj  superintendence ;  if  I 
allowed  to  superintend,  with  mj  friend  Mr.  Trickett's  assistance,  a  tmj 
close,  scientific  calculation  shall  be  made,  of  eyerj  pound  of  fuel  used,  ererj 
of  time  emplojed,  of  eyerj  iota  of  result  obtained.  That  shall  be  at  the  aerriot  9i 
srerj  one  to  whom  I  maj  be  permitted  to  give  it  bj  the  Admiraltj. 

The  Crairuav  :  Now,  Mr.  Field,  will  jou  be  kind  enough  to  explain  the  pont 
of  lighting  up  under  the  Cornish  boiler  P 

Captain  Buboess  :  There  is  one  question  that  I  put  to  Captain  Selwjn. 

Captain  Sblwyn  :  About  the  alteration  in  the  boilers  now  in  use  in  the  N«rj.  I 
think  I  adverted  to  that  in  the  paper.  No  alteration  need  be  required.  It  ia  tmbr 
a  question  of  making  the  boiler  better  than  hitherto.  The  some  boilers  can  be  vsia, 
with  the  same  furnaces,  with  the  same  eyerjthing.  Thej  will  require  some  t^^^t^Aftg 
up  of  the  fire-doors,  and  the  adaptation  of  the  steam-pipe  in  front ;  and  thfif^  will 
require,  probablj,  Uie  putting  in  either  fire-brick  or  some  material  to  absorb  tlie 
heat,  but  no  otlier  alteration  of  anj  kind  need  be  gone  through. 

Mr.  Field  :  The  furnace  that  Captain  Selwjn  alluded  to,  was  simplj  lighted  bj 
taking  burning  coal  and  placing  it  on  the  grate. 

Captain  Selwyv  :  What  quantitj  P 

Mr.  Field  :  A  couple  o£  shovelfuls  of  lighted  coal  placed  on  the  ordinaiy  grabe. 
Then  steam  was  turned  on  from  another  boiler,  and  the  petroleum  or  oreoeele 
merely  injected  bj  the  force  of  the  steam.  That  produced  a  brilliant  flame,  whidi, 
after  blowing  for  about  35  minutes,  generallj  raised  the  steam  to  8  lb.  or  10  lb.  to 
the  square  inch  from  cold  water.  As  soon  as  the  furnace  became  thoroughljh«ated, 
the  proper  combustion  took  place,  the  whole  of  the  hght  disappeared,  and  tJbe  gas 
burned  with  a  reddish-blue  flamejjperfectlj  transparent.  There  was  not  the  Ueet 
tmoke  nor  deposition  of  carbon.    There  waa  not  the  slightest  carbon  left. 

Captain  Colomb  :  Perhaps  Captain  Selwjn  will  saj  finallj  whether  it  is  intended 
to  cmploj  a  second  boiler  in  order  to  fupplj  the  steam  that  has  just  been  daacribed 
for  \he  lighting. 

Captain  Selwtv  :  I  have  giyen  seycral  modes  bj  which  the  lighting  maj  be  done 
without  the  use  of  anj  donKej-boiier  j  but  I  would  saj  he  would  bo  verj  foolish 
who  did  not  use  the  steam  from  his  donkej-boiler  for  the  purpose  when  it  is  neer  at 
hand. 

The  CHArRHAjr :  As  I  belieye  all  the  gentlemen  who  wish  to  make  anj  vemacks 
haye  said  all  thej  haye  to  saj,  I  haye  now  to  close  the  meeting  bj  calling  upon  you 
to  thank  Captain  Selwjn  for  his  yerj  able  and  elaborate  paper.  Before  doing  ao, 
howeyer,  I  should  wish  to  make  one  or  two  obseryations.  Since  the  last  time  that 
this  subject  was  discussed  here,  some  experiments  haye  been  made — I  think  in 
1866 — with  a  boiler  on  Mr.  Richardson's  plan.  I  will  not  go  into  the  details 
of  all  those  experiments,  or  their  results ;  but  I  cannot  help  thinking  that  mj 
friend.  Captain  Selwjn,  takes  rather  a  sanguine  yiew  of  this  subject.  It  is  ouiie 
dear  that  we  arc  on  the  threi^old  of  the  emplojment  of  mineral  oils  for  fueL  I 
trust  that  he  and  others  who  haye  taken  up  the  subject  will  perseyere  in  their  ioTes- 
tigatioL'S.  Of  course,  in  introducing  new  mel  of  this  peculiar  kind,  great  diffiouUics 
will  haye  to  be  surmounted ;  and  I  trust  that  bj  his  perseyerance,  and  that  of 
others,  the  results  which  he  sanguinelj  expects,  maj  be  realized.  But  in  his 
obseryations  1  think  he  assigned  too  low  a  dutj  to  coaL    He  put  it  at  7  lb. 

Captain  Selwyit  :  7*6  lb.  is  exactlj  the  dutj  done  in  the  best  American  jtetaMtfi . 
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The  Chaiexan  :  I  hare  in  mj  hand  a  Beport  bj  the  Chief  Engineer  of  the 
ISfmrj,    A  duty  of  101b.  can  be  obtained. 

Oiiptain  Sblwtn  :  Ton  never  get  it  at  sea. 

Mr.  Olrick  :  Sometimes  it  is  only  5  to  6  lb. 

Tba  Chaibman  :  At  Woolwich,  a  duty  of  d^lb.  is  got  in  the  trial  boiler,  which 
•honld  be  used  for  the  comparison. 

Mr.  BiOHASDSON  :  They  only  produced  6|lb.  with  coal. 

The  CHAiBMAtr :  I  am  afraid,  Mr.  Richardson,  your  memory  is  fallacioue. 

Mr.  RiCHABDBON :  It  was  6*75  lb. 

The  Chaibman  :  I  should  be  sorry  to  state  anything  incorrectly,  because  I  am  not  in 
the  least  an  opponent  of  this  fuel ;  I  am  only  stating  what  is  stated  in  this  document. 

Mr.  RiCHABDSON  :  It  was7ilb.  the  first  cfay,  6ilb.  the  next  day,  with  the  very  best 
Welsh  anthracite  coal. 

The  Ghaibman  :  I  must  be  allowed  to  read  one  line :  "  It  must  be  obtorred,  faov- 
**  eter,  that  the  eyaporation  in  this  coal  boiler  is  low,  namely,  8  lb.  of  water  per  lb. 
"  of  ooal.  From  91b.  to  9ilb.  of  water  per  lb.  of  coal  is,  when  carefully  burned, 
**  more  nearly  the  result  obtained  in  the  marine  boiler  with  the  Welsh  coal,  or  with 
**  a  mixture  of  two-thirds  Welsh  and  one-third  North  country  coal." 

Mr.  RiCHABDSON :  That  boiler  was  the  experimental  boiler  at  Woolwich,  the  very 
beet  boiler  in  England.    It  will  do  more  than  an^  other. 

The  Obaibxak  :  It  shows  what  a  good  trial-boiler  it  must  be. 

Mr.  BiCHABDfloir :  It  is ;  but  the  boiler  that  produced  6}lb.  was  that  of  the 
"Teaser  "  gun-boat,  which  they  made  me  use. 

The  Chaibman  :  However,  whatever  may  have  been  the  results  on  that  occasion, 
I  certainly  hope  that  this  question  of  burning  mineral  oils  will  be  prosecuted,  and 
that  in  the  eod,  it  will  be  successful.  For  if  we  can  get  the  same  amount  of  steam, 
and  reduce  our  expenditure  of  fuel  2^  times ;  that  is  to  say,  gain  it  in  stowage,  I  am 
jure  we  shall  all  be  delighted.  I  have  only  to  add  that  Captain  Selwyn  has  met 
^Mk  a  very  severe  accident,  and  has  hardly  recovered  from  the  effects  of  it  yet ; 
Icm  save  that  this  is  an  additional  reason  for  giving  him  omr  hearty  tiianks  for 
iwdoif  this  paper. 
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Bfaoemaker  made  it  of  the  form  that  he  considered  elegant,  and  left  the 
wretched  foot  to  adjust  itself  to  the  shoe.  To  get  rid  of  this  torture, 
my  feet  called  upon  my  head  to  do  its  duty;  and,  accordingly,  I 
studied  how  a  shoe  should  be  constructed  both  in  plan  and  in  cross 
and  longitudinal  sections. 

To  learn  how  to  form  a  shoe,  I  studied  an  old  pair,  so  as  to  gain 
hints  from  nature.  To  obtain  the  plan  or  outline  of  the  sole,  I  set  my 
foot  flat  on  a  sheet  of  paper  and  drew  a  line  round  it.  The  result  was 
the  form  shown  in  Fig.  1,  Plate  III,  from  which  no  deviation  should  be 
allowed  except  to  vary  the  toe  a  little  in  compliance  with  fashion, 
which  ordains  that  the  toe  of  the  shoe  shall  be  round,  square,  or 
pointed  the  alteration  to  be  external  to  the  outline  of  the  foot.  I 
then  obtained  two  common  lasts,  and  nailed  pieces  of  leather  on 
to  some  parts,  and  cut  the  wood  away  in  others,  until  one  last 
coincided  with  the  outline  on  one  side  of  the  paper,  and  the  other  last 
with  the  same  outline  when  traced  through  on  tlie  back  of  the  paper. 
As  regards  the  longitudinal  section,  I  made  the  toe  of  the  last  bend  up 
to  the  same  curve  which  the  old  shoe  had  acquired ;  and  I  ordered  my 
shoemaker  to  make  the  heel  of  the  shoe  bend  up  behind,  to  the  same 
curve  as  that  to  which  the  heel  of  the  old  shoe  had  worn  itself.  This 
outer  curve  I  found  to  be  parallel  to  the  curve  of  the  living  heel,  and 
should  be  at  the  same  distance  from  the  heel  as  the  bottom  of  the  sole 
is  from  the  living  foot.  In  thus  copying  the  old  shoe,  I  did  no  more 
than  a  mechanical  engineer  does  in  forming  the  cogs  of  wheels.  He 
does  not  arbitrarily  cast  the  teeth,  sharp  and  square,  but  he  casts  them 
ajb  first  in  the  forms  to  which  the  cogs  would  mutually  grind  themselves 
after  long  wear  and  tear.  If,  too,  tbe  inside  of  the  sole  of  an  old  shoe 
be  observed,  it  will  be  found  like  a  cast  of  the  under  part  of  the  foot, 
in  which  a  hollow  will  be  noticed,  caused  by  the  pressure  of  the  great 
toe ;  this  also  should  be  taken  into  consideration  when  making  a  new 
last. 

The  transverse  sections,  or  measures  of  the  foot,  are  simply  taken 
with  a  strip  of  paper  in  the  usual  way. 

Marshal  Saxe  declared  that  the  success  of  a  campaign  depended 
more  upon  the  legs  than  the  arms  of  the  soldier ;  and  the  Duke  of 
Welliugton,  on  being  asked  what  was  the  best  requisite  a  soldier  could 
be  provided  with,  replied — "  a  good  pair  of  shoes.*'  We  may  then 
assume,  that  suitable  shoes  bear  a  greater  proportion  in  value,  as  com- 
pared even  with  the  weapons  with  which  a  soldier  is  armed,  than  is 
usually  considered  the  case.  In  like  manner,  suitable  shoes  are  of 
greater  importance  to  the  public  generally  than  would  at  first  be  sup- 
posed. 

Having  arrived  at  what  I  believed  to  be  the  true  principles  on  which 
shoes  should  be  constructed,  and  having  verified  those  principles  by 
my  own  long  experience,  and  knowing  the  tortures  suffered  by  the 
Army  and  by  the  public  in  consequence  of  ignorantly-made  shoes,  I 
determined  to  publish  my  ideas.  Accordingly  in  the  Mechanica*  Maga^ 
tme  for  July,  1856,  No.  1,717,  and  March,  1857,  No.  1,755,  will  be 
toand  two  papers  of  mine  on  the  *'  Construction  of  Boots  and  Shoes," 
the  latter  of  which  was  written  with  special  reference  to  the  wants  of 
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shoemaker  made  it  of  the  form  tliat  lie  cousidered  elegant,  and  loft  the 
wretched  foot  to  adjust  itself  to  the  shoe.  To  get  lid  of  this  torture, 
my  feet  called  upon  my  head  to  do  its  duty;  and,  accordingly,  I 
studied  how  a  shoe  should  be  constructed  both  in  plan  and  in  cross 
and  kmgitudinal  sections. 

To  learn  how  to  form  a  shoe,  1  studied  an  old  pair,  so  as  to  gain 

hints  from  nature.    To  obtain  the  plan  or  outline  of  the  sole,  I  set  my 

foot  flat  on  a  sheet  of  paper  and  drew  a  line  round  it.    The  result  was 

the  form  shown  in  Fig.  1,  Plate  III,  from  whicli  no  deviation  should  be 

aBowed  except  to  vary  the  toe  a  little  hi  compiiance  with  fashion, 

which  ordains  that  the  toe  of  the  shoe  shall  be  round,  square,  or 

pointed  the  alteration  to  be  external  to  the  outline  of  the  foot.     I 

ihen  obtained  two  common   lasts,  and  nailed  ])ieces  of  leather   on 

to  some  parts,  and  cut  the   wood  away  in  otliers,   until  one  last 

ooiDcided  with  the  outline  on  one  side  of  the  pa})ei%  and  the  other  last 

vith  the  same  outline  when  traced  through  on  the  back  of  the  paper. 

As  regards  the  longitudinal  section,  I  made  the  toe  of  the  last  bend  up 

to  the  same  curve  which  the  old  slice  had  acquired ;  and  I  ordered  my 

■hoemaker  to  make  the  heel  of  the  shoe  bend  up  behind,  to  the  same 

corre  aa  that  to  which  the  heel  of  the  old  shoe  had  worn  itself.     This 

outer  curve  I  found  to  be  parallel  to  the  curve  of  the  living  heel,  and 

jhould  be  at  the  same  distance  from  the  heel  as  tlie  bottom  of  the  sole 

iifrom  the  living  foot.    In  thus  copying  the  old  shoe,  I  did  no  more 

than  a  mechanical  en^ueer  docs  in  forming  the  cogs  of  wheels.    He 

does  not  arbitrarily  cast  the  teeth,  shaip  and  square,  but  ho  casts  them 

It  first  in  the  forms  to  which  the  cogs  would  mutually  grind  themselves 

liter  long  wear  and  tear.    If,  too,  the  inside  of  the  sole  of  an  old  shoe 

be  observed,  it  will  be  found  like  a  cast  of  the  under  part  of  the  foot, 

m  which  a  hollow  will  be  noticed,  caused  by  the  pressure  of  tlie  great 

toe;  this  also  should  be  taken  into  ('r)nsideration  when  making  a  new 

lest 

The  transverse  sections,  or  measures  of  the  foot,  are  simply  taken 
with  a  strip  of  paper  in  the  usual  way. 

Manthal  Saxe  declared  that  the  success  of  a  campaign  depended 
more  opon  the  legs  than  the  anns  of  the  soldier ;  and  the  Duke  of 
Weniugton,  on  being  asked  what  was  the  best  i-ecpiisitu  a  soldier  could 
be  provided  with,  replied — "  a  good  pair  of  hIum^s."  We  may  then 
assonie,  that  suitable  shoes  bear  a  greater  proportion  in  value,  as  com- 
pered even  with  the  weapons  witli  which  a  soldier  is  armed,  than  is 
nsoally  oonsidered  the  case.  In  like  manner,  suitable  shoes  are  of 
greater  importance  to  the  public  generally  tlian  would  at  first  be  sup- 
posed. 

Having  arrived  at  what  I  believed  to  be  the  true  principles  on  wliich 
shoes  ahonld  be  constructed,  and  having  verified  those  principles  by 
B^  own  long  experience,  and  knowing  the  tortures  suffered  by  the 
Army  and  by  the  public  in  consequence  of  ignorantly-made  shoes,  I 
defeennined  to  publish  my  ideas.  Accordhigly  in  the  Mechanics^  Maga* 
iJM  for  July,  1856,  No.  1,717,  and  March,  1857,  No.  1,755,  will  be 
bond  two  papers  of  mine  on  the  *'  Oonstniction  of  Boots  and  Shoes," 
tihe  btter  ot  wliich  was  written  with  special  reference  to  the  wants  of 
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the  Army,  but  it  applies  equally  to  the  police,  and  to  the  working' 
clasBes. 

Copies  of  these  numbers  of  the  magazine,  with  additional  informa- 
tion aiid  drawings,  full  size,  I  forwarded  to  the  War  Office.  In  reply, 
I  was  informed  that  the  Inspectors  of  *Boots  considered  my  ideas  qvate* 
contrary  to  all  the  rules  for  bootmaking,  and  that  Fig.  1  was  a  ^^  perfect 
fallacy/'  At  any  rate,  this  reply  shows  that  what  I  i)roposed  ten  year» 
c'igo,  was  then  quite  new  and  strange  to  the  Army  Clothing  Depart- 
ment. 

I  began  my  first  paper  by  saying,  that  while  there  are  treatises  on 
shoeing  a  horse,  I  had  never  met  with  any  rational  observatioiiB  on  the 
best  method  of  shoeing  a  man.  This  was  in  1856.  In  1858,  a  pamph- 
let on  shoes  was  published  at  Zurich,  by  Dr.  Herrmaun  Meyer,  of 
which  an  English  translation  was  published  in  18G0.  lu  1863,  an  ad- 
mirable pamphlet  on  shoes,  by  Dr.  Gunther,  was  published  at  L^psig. 
Now,  in  both  these  foreign  works,  the  diagrams  showing  the  proper 
principles  on  which  the  soles  of  shoes  should  bo  cut,  are  identical  with 
my  Fig.  1 ;  not  that  those  learned  professors  of  anatomy  copied  from 
me,  but  it  is  plain  that  their  knowledge  and  conunon  sense  led  then  to 
the  same  conclusions  at  which  I  had  arrived.  But  neither  of  those 
writers  showed  what  the  shoe  should  be  in  longitudinal  section.  They 
left  their  work  only  half  done. 

When  the  Army  Clothing  Department  was  removed  from  Weedon 
to  Pimlico,  and  placed  in  charge  of  a  new  Officer,  I  raised  the  question 
again  by  sending  in  my  paper  as  before.  This  time  I  received  the 
following  in  reply : — ^'  I  return  these  papers  and  the  two  magazines, 
'<  with  thanks.  The  principles  on  which  Mr.  Hewlett  proposes  to 
^'  make  the  shape  of  the  shoe  are  undoubtedly  good.  We  are  now 
''  endeavouring  to  get  the  authorities  to  adopt  similar  principles,  and 
^'  believe  we  shall  succeed. 

**  (Signed)        C.  B.  Daubeny,  Col. 

"  Pimlico,  1  May,  1861." 

Happily  these  principles,  U8  regards  the  shape  of  the  sole  of  the  shoe, 
were  adopted ;  and  the  outline  of  the  sole  of  the  present  Army  hoo%  is 
identical  with  that  proposed  by  me  in  1856  and  1857,  though  at  the 
time  it  was  considered  to  be  a  fallacy.  I  think  I  may  therefore  fairiy 
claim  the  credit  of  having  been  the  first  pioneer  in  this  great  Army 
question. 

My  suggestions  as  regards  the  longitudinal  section,  or  side  view  of 
the  shoe,  as  shown  m  Fig.  8,  have,  however,  not  yet  been  understood, 
and  they  htill  stand  rejected  because  they  are  considered  to  be  con- 
trary to  all  the  rules  for  bootmaking ;  tliis  is  very  tine,  for  I  ha^e 
never  seen  or  heard  of  anything  of  the  kind  before.  My  method  of 
forming  the  heel,  as  published  in  1856,  is  perfectly  original,  aikl  I  am 
content  to  bear  the  ridicule  raised  against  it,  until  I  can  get  the  credit 
which  I  believe  it  will  be  found  to  deserx'o. 

As  stated  above,  it  is  admitted  that  I  was  right  in  what  I  pro^ 
posed  in  1856  and  1857  as  regards  Fig.  1 ;  and  I  will  now  attempt  to 
demonstrate  that  I  was  equally  right  as  regards  Fig.  3,  as  shown  more 
f«Ily  in  the  aimezed  plate,  and  that  the  advantages  of  formkig  tlie 
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heel  in  particular,  like  Fip:.  8,  instead  of  like  Fig.  2,  are  of  greater 
pnclicsl  importance  than  would  be  Biipposed. 

Fig.  8  18  a  side  view  of  a  boot,  showing  the  constniction  that  is 
imiferBal,  whether  for  clumps  or  for  light  boots.  The  heel  is  com- 
poied  of  horizontal  courses  of  leather,  intended  to  stand  porfectly  flat 
oatte  ground;  and  at  the  toe,  the  solo  nearly  touches  the  ground. 
The  Amy  boot  is  made  on  the  principle  of  Fig.  2,  liaving  the  heel 
stnmgly  shod  with  iron,  and  the  toe  a  little  more  raised. 

Bot,  that  Fig.  2  is  not  the  natural  form,  is  proved  by  the  fact,  that, 
in  walking,  an  immediate  effort  is  made  by  nature  to  get  rid  of  the 
pirt  of  the  heel  below  a  h,  and  also  to  rub  off  the  tip  of  the  too  at  c  d^ 
if  the  sole  is  not  sufficiently  flexible  to  bend  up  with  the  foot. 

Aa  in  walking  the  front  part  of  such  a  shoe  ns  this  rc(]uircs  to  be 
iMBt  upwards,  the  superfluous^  leather  folds  and  creases  across  the  foot 
atasiand  is  liable  to  crack  there.  Fig.  2  shows  the  principle  upon 
iMoh  boots  and  shoes  are  made  everywhere,  I  may  say,  by  all  nations, 
for  the  Secretary  drew  my  attention  to  the  cases  in  the  rooms  above 
in  which  there  are  specimens  of  the  boots  issued  to  the  different  armies 
of  Bnrope,  and  also  to  that  of  the  United  States.  They  are  all  upon 
the  principle  shown  in  Fig.  2.  They  generally  stand  on  a  flat  surface ; 
te  neel  coincides  with  tliat  surface,  and  the  toe  is  more  or  less 
bnt  up.  You  will  see  in  all  the  principal  shops  in  Pali  Mall,  in 
CmI  in  those  of  all  the  principal  bootmakers,  splendid  workmanship  as 
npnls  the  stitching,  and  excellent  leather,  &c. ;  but  you  will  find 
mi  thie  is  the  mocle  of  construction.  Of  course  every brniy  knows 
iher  he  has  walked  a  few  weeks  in  a  boot  of  this  sort,  that  the  heel 
iSBediately  begins  to  cut  away  in  the  direction  of  the  line  a  6,  and  it 
hetpe  eoing  in  that  din^ctiou  until  it  gets  ragged  and  torn  ;  and  then 
iireqaues  to  be  mended.  Then  you  have  it  mended,  and  nature  goes 
to  work  again ;  and  when  the  heel  is  cut  away  so  as  to  be  unsightly, 
the  boot  is  thrown  on  one  side ;  so  that  from  fir>tt  to  last  you  are 
Meeting  what  nature  attempts  to  do  by  cutting  away  the  heel.  If 
the  boot  is  not  sufliciently  flexible,  the  too  is  next  worn  off,  as  shown 
by  the  fine  c  d.  If  the  boot  be  flexible,  so  that  when  you  step  it  bends 
op  to  take  the  pn^per  curve,  the  leather  has  to  fold  up,  and  by  this 
foUiBg  up,  a  crack  comes,  and  finally  you  get  a  m<^st  unsightly  split 
there.  All  this  is  owing  to  what  I  consider  bad  construction.  Oar 
vifldom  in  everything  is  to  try  to  copy  nature,  to  follow  that  fine 
■echanism  which  every  work  of  the  Creator  exliibits;  wo  should 
look  around  and  see  how  nature  ivorks.  Nature  is  very  friendly  to  us 
if  we  will  but  follow  her  lead  ;  but  we  w«)n't  do  that,  we  won't  take  the 
lint  about  the  heel,  nor  will  we  take  the  hint  about  tlie  toe. 

To  obviate  these  and  many  other  objections,  my  bf)ot  \a  made  Kke 
1%.  8.  a  b,  is  the  grr.)und  line;  c  r/,  an  arc,  about  20  inches  nidius;  ef, 
pert  of  the  heel  mside  to  coincide  with  the  arc  c  d;  eg,  rest  nf  heel  left 
MHeflat,  and  in  a  line  with  f  h;  h  t,  part  of  sole,  made  to  ciincide  with 
ware  e  d;  it,  hollow  to  receive  heel  of  foot,  which  is  on  a  level  with 
tteaole;  thus  both  feet  always  stand  and  walk  on  the  same  plane, 
_  tiic  heel  appears  ontside  to  be  much  thicker  than  th(;  sole. 
£i  piinciple,  the  height  from  the  ground  to  the  Hving  heel  should 
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not  exceed  the  height  from  the  giound  to  the  living  toe.  It  is  not 
important  to  go  to  the  twentieth  part  of  an  inch,  but  in  principle  we 
should  endeavour  to  stand  upon  a  level  surface ;  though  the  foot  is  in 
the  boot  it  should  still  be  parallel  to  the  ground.  The  heel  here 
looks  very  thick,  but  then  the  living  heel  fits  into  a  hollow  in  the 
heel  of  the  boot,  and  I  do  not  care  how  thick  the  sole  and  how  thick 
the  heel  may  be,  provided  you  do  not  break  that  condition,  and  make 
me  walk  on  two  planes,  and  provided  you  give  me  those  curves  on 
whicli  I  can  roll  along  without  my  really  knowing  upon  what  plane  I 
am.  In  action,  when  the  foot  is  thrown  foi-ward,  it  rolls  on  the 
cur\ e  /  c ;  it  then  stands  flat  on  eh;  and  then,  when  leaving  the 
ground,  the  foot  still  rolls  on  the  curve  h  i.  Hence  the  person  anvays 
rolls  along  on  the  arc  c  dj  instead  of  jolting  along  by  an  up  and  down 
and  transverse  action,  as  caused  by  the  construction  of  the  shoe 
shown  in  Fig.  2,  which  action  I  will  proceed  to  explain. 

And  here  I  come  to  something  very  curious.  I  have  never  heard 
the  idea  stated  before,  and  as  there  are  mathematicians  present,  I 
shall  be  much  obUged  if  they  will  watch  and  see  if  they  can  detect 
any  flaw  in  my  argument,  any  mistake  in  my  calculations.  In 
Fig.  4,  A  is  the  foot  just  leaving  the  ground,  and  B,  the  foot  just 
striking  the  ground  at  a.  The  part  shown  in  black  at  a,  is,  as  wiU  be 
noticed,  added  to  the  shoe  of  my  construction  to  make  the  heel  like 
the  usual  heel,  which  in  this  part  is  square,  like  Fig.  2 ;  and  we  see 
that  it  forms,  what  a  carpenter  would  call,  the  riser  of  a  step,  requiiing 
the  foot  to  be  lifted  up  about  "4  uich  above  the  ground  plane.  But 
if  wc  suppose  the  part  shown  in  black,  at  a,  to  be  removed,  then 
would  the  heel  of  my  boots  strike  the  ground  at  once,  on  the  same 
level  as  the  toe  of  A.  1  may  say  here  tiiat  I  have  taken  these  pro- 
portions, the  curve,  and  so  on,  from  my  own  boot,  including  the  four- 
tenths  of  an  inch.  Perhaps  some  other  persons  would  wear  that  portion 
down  half  an  inch,  and  others  three-tenths,  but  I  should  think  that,  as  I 
am  a  man  of  a  middle  size,  four-tenths  of  an  inch  would  probably  be  the 
liser  of  my  step.  It  will  be  seen  and  understood  with  a  little  reflec- 
tion, that  by  giving  a  curve  to  the  heel,  as  shown  in  Fig.  3,  we  get 
rid  of  the  riser,  which  occurs  at  the  end  of  every  step  the  wearer 
takes.  But  then,  as  my  step,  for  instance,  is  only  24  inches,  and  the 
riser  '^-inch,  we  have  a  considerable  slope,  so  much  so  that  in  ten 
miles  the  total  of  these  risers  would  be  880  feet  upon  a  slope  of  1  in 
45  ;  and  as  much  down,  upon  a  slope  of  1  in  15,  as  before  stated,  all 
of  which  is  waste  labour  and  owing  to  the  false  construction  of  the 
heel  (see  Fig.  7). 

The  following  experiment,  if  actually  tried,  or  only  imagined,  will 
show  the  exact  action  of  a  person  wearing  a  boot  like  Fig.  2 : — 

Select  some  books,  each  nearly  half  an  inch  thick,  and  place  them 
on  the  ground  24  inches  apart,  as  shown  m  Fig.  5.  Now,  with  your 
boots  oCf,  step  along,  putting  your  heels  on  the  books,  and  then  you 
will  go  up  and  down,  as  shown,  in  Fig.  6,  and  at  the  same  time  your 
shoulders  will  rise  and  fall.  All  uiis  causes  a  grinding  friction, 
especially  on  the  ankles,  cruelly  intensified  when  a  man  has  to  cany  a 
load.    I  expect  it  will  be  said  that  a  rise  of  even  half  an  inch  in  a  step 
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18  not  much;  but  then,  in  ten  miles,  this  rise  and  fall  is  repeated 
S6,400  times. 

Ton  see  it  is  a  small  ntep,  but  when  you  multiply  that  by  26,400  it 

oomes  to  the  verv  neat  little  figure  of  880  feet,    ^ow,  to  go  up  a  hill 

880  feet  high  when  it  is  not  necessary,  is  certainly  not  a  desirable 

tbJDg  for  a  soldier.    If  you  put  a  load  u|)on  a  man's  back — I  do  not 

know  how  much  a  soldier's    accoutrements  and  amis  weigh,  but  I 

shoold  think  it  would  l)e  60  pounds — when  you  put  that  Toad  on  a 

man'f  back  the  desideratum  is  to  send  liini  on  as  easily  as  you  can 

without  any  jerks ;  because  eveiy  jerk  hitcnsifi<*8  the  blow,  it  doubles 

the  weight,  and  it  gives  a  friction  ujwn  ovcrj'  joint  in  his  system.    To 

take  a  metaphor  from  the  spokes  of  a  wheel ;  you  have  seen  an  old  cart 

which  has  come  to  grief,  with  the  felloe  off  two  or  three  of  the  sjjokes. 

The  wheel  goes  sniootlily  r<-)und  on  the  sound  part  of  the  circumference, 

bat  when  it  comes  to  the  bare  spokes  without  the  felloe,  it  jolts  and 

latileB  everything  inside  the  cart,  and  tends  to  shake  the  whole  fabric 

to  pieces.    That  is  exact!)'  the  case  with  a  man  if  he  walks  along  in  a 

jening,  jolting  way;  it  sliakes  and  grinds  ever>'  lK)ne  in  him,  and 

tint  causes  weariness.    Sup])osc  the  line  A  B.  in  Fig.  7,  l)e  10  miles  in 

kngth ;  a  person  wearing  a  bf>ot  like  that  in  Fig.  2,  going  10  miles 

from  A  to  B,  would  go  over  a  hill,  800   foot  hi^!i;   but  a  person 

veuing  a  lK)ot  like  tliat  in  Fig.  3,  would  ffo  along  the  level  line.     So 

ftit  a  person  mnvittingly,  in  wi^aring  a  bo(»t  like  that  in  P'ig.  2,  which 

k  the  boot  eveiy  sportsman   and  evciyboily  else  wears,  would  go 

Amg  the  liill  when  he  tliinks  ho  is  going  along  a  level  road.     Instead 

of  following  nature,  which  guides  you  so  kin<lly,  you  ignore  her;  and 

you  wou*t  gi>  along  the  level  ])lane,  but  you  will  g«>  over  the  hill ;  and 

the  oonsequcncc  is  there  is  that  waste  of  labour.     I  am  one  of  tho 

krt  mea  wTio  would  wish  to  intru<le  myself  !ij>on  others,  or  to  anim- 

•dfcrt  upon  what  they  do,  or  to  interfere  with  departments,  or  with 

other  people ;   but  I  think  I  am  justified  in  stepping  out  of  my  way 

jnrt  to  submit  in  your  consideration  whether  tnere  is  tnith  in  this 

statement  or  not.     It  is  a  matter  of  calculatiftn. 

In  a  shoe  like  that  in  Fig.  3  the  least  possible  amount  of  friction  is 
ctased,  because  the  shoe  is  fmly  pressed  down  on  the  ground,  not 
nibbed  against  it,  and,  therefore,  lasts  nnich  longer.  I  think  I  may 
ny  that  two  pair  uf  shoes  like  that  in  Fig.  8  will  last  longer  than 
three  pair  like  that  in  Fig.  2.  At  present  the  difliculty  is  to  get  shot^s 
Blade  like  that  represented  in  Fig.  3.  Being  desirous  of  t tying 
experiments  with  u-on  heels,  I  bought  a  pair,  and  ordered  them  to  be 
bent  to  the  proper  curve  for  my  purp»)se;  but  though  the  workman 
bid  clear  instnictions,  he  hammered  them  flat.  I,  however,  a  year  or 
two  before,  had  got  a  i>air  of  curved  irons  put  <m  a  piiir  of  boots, 
and  can  now  show  you  the  different  way  in  which  the  flat  and  the 
carved  wear.  The  flat  have  worn  hi  the  direction  of  ft  ft,  in  Fig.  2 ; 
but  the  cnrved  have  worn  equally  all  over  the  surface,  till  the  whole  of 
the  inm  heel  is  reduced  to  the  thickness  of  a  card,  without  b<*ing  broken 
through.  These  htxAa  had  had  very  hard  wear  indecnl — the  hardosl 
wear  bjr  die  sca-sidc  and  in  the  country.  I  believe  they  are  five 
jean  old. 
toIm  zn.  X 
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The  usual  way  in  which  iron  heels  wear  is  this.  The  back  part  wears 
away,  as  shown  at  A  B  hi  Fig.  2,  before  the  sides  arv  worn  through. 
After  a  time  the  heel  gets  woni  down  on  the  outside — it  gets  lopsided — 
all  owing  to  bad  construction.  I  think  I  have  demonstrated  in  my  boot 
what  nature  means.  Nature  does  not  object  to  the  iron  heel,  provided 
it  follows  the  cur\^e  of  the  living  heel.  This  boot  has  been  in  hard  use 
two  or  three  years,  and  the  figure  of  the  heel  is  iust  as  good  as  when 
it  was  fii-st  made;  there  is  not  the  slightest  displacement;  it  is  as 
sound  and  as  solid  as  ever. 

To  save  labour  and  to  save  money  are  both  so  desirable  that  when 
once  the  world  finds  out  the  tmth  of  the  matter,  1  predict  that  bootH 
and  shoes  made  according  to  that  in  Fig.  3,  as  well  as  in  Fig.  1,  will 
gradually  become  universal ;  and  in  years  to  come,  it  will  be  hard  to 
believe  that  boots  and  shoes  were  ever  made  on  any  other  principles 
than  those  now  submitted ;  they  are  not  submitted  as  matters  of 
opiniijn,  but  ;is  matters  of  fact,  founded  on  expeiiments,  matheiuatica] 
reasoning,  and  long  experience. 

From  the  specimens  of  shoes  exhibited  in  the  windows  of  the  prin- 
cipal shoemakers,  both  in  town  and  country,  it  is  evident  that  the 
question  of  how  shoes  should  be  formed  has  never  been  studied  in  the 
kind  of  way  which  the  foregoing  remarks  suggest.  It  does  not  appear 
th.'it  slices  are  aiiy where  in  this  country  kept  on  sale  that  arc  made  to 
fit  the  foot,  as  suggested  in  Fig.  1 ;  of  courm)  not  acxjording  to  Fig.  3, 
because  it  is  new.  I  have,  however,  in  some  places,  seen  approxi- 
mations to  the  cut  of  the  Army  boot 

But  1  would  anticipate  what  strikes  i)eople  as  an  objection.  Prom 
a  hasty  glance  they  conclude  that  a  shoe  formed  as  suggested,  would 
have  a  crooked  inelegant  appearance.  The  fact  is  (piite  the  reverse. 
The  sole  is  not  seen,  being  of  course  under  the  foot,  while  the  upper 
part  of  the  shoe  being  an  exact  fit,  without  either  unequal  pressure,  or 
any  waste  room,  exhibits  the  foot  in  its  smallest  possible  size,  and 
gives  it  a  neat,  compact,  and  finished  appearance.  Under  any  circum- 
stancHis,  this  mode  of  cutting  the  sole  makes  the  best  of  the  foot  as 
regards  its  aj)pearance;  and,  if  adopted  in  early  life,  the  foot  would  be 
preserved  from  those  distortions  which  cause  it  pain  and  make  it 
unsightly  in  after  life. 

It  has  been  objected,  that  shoes  intended  to  be  kept  in  stock  for 
general  sale,  could  not  be  cut  from  actual  plan  of  the  foot  as  proposed : 
but  surely  it  is  just  as  easy  to  keep  a  stock  of  shoes  of  various  sizes 
with  the  soles  cut  according  to  the  proper  type  of  the  human  foot,  as 
to  keep  them  ready  in  any  other  fonn.  Nor  would  the  form  proposed 
cause  waste  of  leather.  To  form  the  heel  as  proposed  would  be  very 
easy. 

I  do  not  wish  to  make  any  observations  upon  what  other  people 
do,  for  I  think  it  is  a  wise  maxim,  that  the  vei'y  best  comment  upon 
error  of  anv  kind,  is  just  to  state  the  truth,  and  leave  other  people  to 
apply  it.  ilero  is  the  Army  boot.  I  make  no  observations  about  it, 
but  if  I  had  my  own  way,  uistead  of  having  the  heel  square,  I  should 
make  the  iron  heel  bend  and  turn  up  as  I  have  pointed  out.  I  should 
simply  make  the  heel  upon  my  principle.      I  trust  that  I  shall  not 
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give  offence  to  any  gentleman  In  the  (^-lothing  Department,  who  may 
chance  to  be  |.»rescnt.  I  think  whut  I  have  said  is  porfc<;tly  fair,  and 
not  at  all  on'ensive.  This  ultcnitiun  can  be  made  without  any  addi- 
tkxial  exixMisr ;  it  is  simply  t«;  work  it  to  the.  fonn  1  propose,  and  if 
my  ar^nnient  U  c^nvet,  tlie  niakiu^  that  litth' alination,  w<ndd  savr 
men  tiic  lalM)ur  of  yinln^  over  the  hill  I  liave  before  mentioned.  1 
submit  to  tlie  Chief  Officers  in  the  Army  whether  it  should  not  bo  seen 
to  with  a  view  to  the  eomfort  of  the  men. 

lu  most  trades  Ciiiisiderable  ingenuity  is?  «hown,  and  there  is  a 

rivalry  to  produec  the  most  ixrrfect  articles.     Even  the  tailor  aspirew  to 

cut  U|>on  iTi^ometrieal  princriples;  and  then   having  made  «ure  of  ji 

petfiH^t  fit,  he  does  what  may  be  possible  lo  ^ive  ele<^ance  U>  your 

appear7ine(>.       But    the   master  sluKMuakfr   serins  to   liave   no  such 

ambition.     Either  h'*  brings  not  the  h;ast  ingenuity  or  connnon  sense 

to  bear  upon  his  trade,  or  <'Ise  he  offers  shoes  of  a  form  that  he  thiiiks 

will  flatter  his  customers.     The  shoe  he  sells,  is  a  faiiry  formation,  in 

which  the  form  of  nature  is  i'^nored.     It  is  verv  seldom  that  we  sec 

the  tniti  form  of  the  foot  at  all  recog'nised,  and  wlu'u  we  do,  it  is.  1 

think,  in  8h(M.'$  i^f  foreign  make.     All  the  shoemaker  does  is  tu  order 

certain  lasts  Uj  be  eut  according  to  fancy  forms  which  he  is  pleased  tt) 

call  "the  fashion."  I'pon  these  he  Girders  shoes  to  be  made;  and  c«*rtainly 

the  neatness  and  elegance  of  the  workmanship,  so  fur  as  closing  and 

Hatching  g»»,  are  wtjuderful.     IJut  then  the  shoe  does  not  fit  the  foot. 

and  instead  of  eas*»  you  get  toiture.     When  the  shoe  is  llrstforw.'don, 

it  may  be  noticed,  that  whilr  the  foot  points  one  way,  the  shoe  points 

another,  with  part  of  the  Foot  ov«'rhanging  the  sole.     The  result  is, 

that  while  on  one  side  the  edges  of  the  Si>!e  and  heel  are  hardly  worn. 

theedgess  on  the  other  side  are  wt^rn  to  n(»thing,  and  you  finish  bv 

waDdng  on  the  upper  leather. 

It  has  long  Ihmjh  a  nde  with  me,  never  lo  find  fault  with  what 
other  persons  do  without  Hist  being  prepared  to  state  detinitely  what 
I  would  <lo  my.M'lf.  In  l^OG  1  f(»und  fauh  with  tlie  Army  boot;  and 
the  principles  I  submitted  for  its  reform  liavuig  beeit  found  undoubti^dly 
ffoodi,  they  were  carried  cmt,  except  as  reganis  the  tormation  of  the 
heel.  I  now  again  show  how  the  htrel  shouhl  be  formed,  and  I  show 
the  rea8(»ns  why.  1  now  suy  that  the  whole  tradi*  of  shtK'making  is 
in  certain  respects  wrong,  anil  should  be  reformed  according  to  th(^ 
principles  shown  in  Figs.  1  and  >>. 

Three  years  ago,  I  was  shown  a  private  l(?tler  from  a  distinguished 
Officer,  in  which  he  says  that,  'Mii  1820,  his  boots  caused  him  much 
"misery,  when  out  shooting;  to  remedy  this,  he  trod  with  his  whole 
''  weight  on  a  sheet  (»f  paper,  traced  on  it  the  breadth  and  twist  of  his 
"foot,  had  a  last  made  therefrom,  and  the  result  was,  the  difference, 
*^  in  walking,  I H.*t ween  purgatory  and  paradi:?e ;  and  tliat.  he  thought 
"that  the  system  would  be  particularly  valunbh'  to  the  Army.'*  liut 
theii,a.s  it  does  not  ai))K'ar  that  the  (JQicer  publislied  bis  ideais,  :is  I  did 
adne,  ten  years  lat^T,  neither  the  public  nor  the  Army  have  had  the 
benefit  of  his  experience. 

Now,  seeing  that  the  form  of  soh;  shown  in  Fig.  1  has  been  adoptei! 
Ifytho  Anny,  has  been  advocate«l  by  t\v«»  forci^-^n  writers,  and  is  rerom- 
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mended  in  such  terms  as  above  quoted ;  and  seeing  that  the  principles 
shown  in  Fig.  3  may  be  considered  as  unanswerably  demonstrated,  it 
is,  I  think,  a  pity  that  my  boot  complete  is  not  somewhere  on  sale. 

It  appears  to  me  that  if  the  Civil  Service  Association  were  to  have 
a  stock  of  boots  and  shoes  made  upon  the  foregoing  principles,  it 
would  promote  both  comfort  and  economy  among  many  of  the  members 
of  the  Service ;  and  that  it  would  be  of  especial  value  to  postmen, 
who  walk  ten  or  twenty  miles  a  day,  and  are  frequently  laid  up  in  con- 
sequence of  being  footsore,  no  doubt  occasioned  by  the  faulty  make  of 
their  shoes.  Surely  twenty  miles  a  day  is  a  sufficiently  severe  task 
for  our  friend  the  postman,  without  subjecting  him  to  a  waste  of 
labour  eaual  to  going  up  and  down  a  hill  a  thousand  feet  high  as  before 
explainea. 

The  Chairman  :  Grcntlemen,  it  is  impossible  to  deny  the  justice  of 
the  dictum  of  Marshal  Saxe,  that  in  the  great  operations  of  the  field, 
the  success  of  an  Army  depends  more  upon  the  legs  than  upon  the 
arms  of  the  soldier.  If  that  be  the  case,  it  is  of  as  much  interest 
to  study  what  will  tend  to  the  soldier's  means  of  locomotion,  as  it 
is  to  attend  to  the  rifled  guns  and  other  implements  of  war.  There- 
fore I  think  I  shall  not  be  wrong  in  conveying  to  Mr.  Hewlett  the 
thanks  of  this  meeting  for  his  i>aper  and  remarks  upon  a  subject  of  so 
much  interest.  I  have  the  greater  pleasure  hi  doing  so,  because  I  happen 
to  have  been  associated  with  Mr.  Hewlett  in  the  same  branch  of  the 
AVar  Office,  and  I  can  bear  testimony  to  the  ability,  zeal,  and  energy- 
shown  in  his  great  labours  for  the  good  of  the  public  service,  and  during 
a  veiy  lengthened  period. 

Colonel  Daubenet,  Inspector  of  -Aiiny  Clotliing,  Pimlico :  I  merefy 
wish  to  make  a  remai'k  in  consequence  of  Mr.  Hewlett  having  by 
accident  taken  up  the  wrong  boot,  viz.,  the  old  Anny  boot,  which 
has  been  obsolete  at  least,  8  years ;  it  is  not  the  Army  boot  of  the 
present  day,  nor  anything  like  it.  I  have  placed  on  the  table  a  boot 
taken  out  of  a  lot  delivered  by  one  of  the  contractors  this  day, 
showing  the  pattern  which  is  now  worn  by  the  Army,  and  the  last  on 
which  it  was  made,  is  with  it.  You  will  observe  that  they  are  pretty 
nearly  on  the  same  pruiciples,  so  far,  at  least,  as  the  toe  goes,  and 
the  socket  for  the  ball  of  the  foot  also,  as  Mr.  Hewlett's.  These 
patterns  we  have  had  in  use  at  Pimlico  for  a  long  time.  Of  course 
everybody  has  ideas  upon  shoes,  but  I  may  say  that  these  alterations 
were  made  by  myself,  with  the  assistance  of  a  very  clever  Officer  of 
the  Department,  and  were  in  progress — ^Mr.  Howlett  will  excuse  me 
for  saying  so—long  before  I  made  his  acquaintance,  having  myself, 
as  an  Infantry  Officer  of  thirty  years'  standing,  repeatedly  tested 
their  merits.  In  fact  the  patterns  of  these  boots  were  the  result  of 
my  experiences  in  India,  and  I  matured  them  as  far  back  as  1848  to 
my  own  satisfaction.  It  is  only  fair  to  the  Clothing  Department  to 
say  that  this  is  the  Army  boot  of  the  present  day,  and  not  that  one 
which  Mr.  Howlett  showed.  Here  is  also  a  zinc  pattern  of  the  sole ; 
I  think  it  is  very  much  like  Mr.  Hewlett's.  The  way  I  amved  at  this, 
was  that  I  got  100  men  of  the  Guards  down  at  Pimlico,  and  took  a 
model  of  the  ti*ead  of  every  one  of  their  feet,  and  that  is  the  result. 
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Hie  boot  I  have  now  alluded  to,  was  delivered  by  one  of  the  con- 
tncton  this  morning,  I  took  it  out  of  the  lot  and  brought  it  down  here 
as  i^spedmen  of  what  is  now  aetuallv  issued  to  the  British  soldier. 

Mr.  HowLETi :  Tou  will  observe  that  the  heel  is  quite  flat ;  and  as 
that  18  what  I  wanted  to  prove,  I  am  glad  that  a  boot  is  produced 
from  the  last  supply.  It  appears  to  be  an  excellent  boot.  The  sole  is 
Ifloe  Fig.  1,  and  if  the  heel  were  bent  up  like  Fig.  8,  then  I  think  the 
boot  would'be  perfect. 

Colonel  Daubexey  :  I  attach  no  importance  to  a  bevelled  heel  (pro- 
posed by  Mr.  Hewlett)  for  a  soldier's  boot. 


'■■ 
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Friday,  February  28tli,  1868. 

Vick-Admiral    sir    ALEXANDER    MILNE,    K.C.B.,    Lord    Com- 

missioncr  of  the  Admiralty,  iii  the  Chair. 


TflE   NAVAL    DEPARTMENT  OF   THE    FRENCH    INTER- 
NATIONAL EXHIBITION  OF  1867. 

By  (yonmiander  P.  H.  Colomb.  R.N. 

Mv  lirst  iritroductiou  to  tlie  Paris  Exhibition  was  in  tliia  wise.  I  had 
received  a  pressing  notice  from  South  Kensington  to  tht?  effect  that  if 
intending  exhibitors  were  not  at  the  building  to  claim  tlieir  Hpace  by 
a  certain  date,  it  would  be  used  for  the  general  purposes  of  the  Exhi- 
bition. So,  a  day  before  that  date  1  proceeded  to  Paris,  and  found 
myself  in  alargeoj>en  area,  partly  floored,  in  search  of  an  official  from 
whom  1  might  learn  my  jx)8ition.  In  a  corner  of  the  main  building  I 
found  him,  and  said — 

"  Will  you  kindly  shew  me  my  space?*' 

"•  Let  me  see,"  said  the  official,  *'  what  Class  do  you  belong  to  ?'* 

*•  Class  66,"  said  I. 

''  Oh,  poor  66,"  said  the  official,  "  come  with  me  and  I  will  shew 
you.'' 

I  followed  him  out  of  the  building,  through  the  mass  of  bricks  and 
mbbish  which  then  represented  the  park,  through  a  subterranean 
passage  deep  in  mud  and  filth,  and  fins^ly  out  on  to  the  bank  of  the 
Seine.  Here  we  found  the  framework  of  a  very  large  shed,  partly 
rof)fed  in,  with  a  floor  like  a  mud  flat  when  the  tide  has  ebbed.  There 
was  a  fair  sized  pond  in  the  middle  of  it,  and  some  lesser  ones  scattered 
about. 

My  conductor  walked  over  to  one  of  these  lesser  ponds,  and  pointing 
to  it  ^vith  a  grave  coantenance,  said — 

"  This  is  your  space." 

I  had  come  over  in  a  great  hurry  and  at  some  inconvenience  to 
claim  my  space,  and  was  not  very  well  pleased  to  find  a  pond  set 
apart  for  my  especial  use.  I  stood  looking  at  my  pond  with  a  rueful 
countenance. 
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**  It  will  be  all  right  by-and-byo  if  tlio  river  doi^H  not  ri«c  again, — it 
generally  rises  oii(!e  or  twice  before  it  finally  subsides,"  said  my  con- 
dvcfior. 

This  was  so  satisfactory  that  I  gave  up  all  liopes  of  any  result,  and 
mer^pointed  to  the  largo  [>ond  in  the  middle,  saying — 

**  Whose  space  is  that  ?" 

"That's  for  Perm's  engine,"  said  the  official. 

My  second  visit  to  the  Exhibition  was  some  six  weeks  after  this 
date. 

Again  I  fonnd  myself  in  the  large  ofien  area  of  the  main  buildhig, 
HWr  filled  with  many  workmen,  hundreds  of  cases,  some  dosed,  and 
Rome  witli  their  contents  half  out. 

Again  I  sought  out  my  friendly  official,  and  this  time;  my  request 


**  Will  you  kindly  tell  me  where  1  shall  be  likely  to  find  my  cases  ?" 
"Let  me  see,"  considered  the  official,  with  his  hand  upon  his  chin, 
*'irhat class  do  you  belong  to?" 
"Class  66,"  said  1. 

"Oh,  poor  G6,"  he  mummrod.  ''Gome  along  with  me  and  I'll  trj- 
and  find  your  casiis." 

Bnt  we  searched  all  that  day  and  several  succeeding  ones,  without 
BHoting  with  but  one  case  cr>ntaining  apparatus,  and  that  had  found  its 
wiy  into  the  halM.»rda9her3'  de|)artment.  My  space,  and  that  of  most 
English  exhibitors,  in  Class  GG,  was  still  a  mud  flat.,  and  the  consequence 
WM,  that  the  castas  of  that  class  were  necessitated  to  find  successive 
iwtnig  places  in  the  main  building,  sometiines  made  use  of  as  scaffold- 
ilf  and  platfonns  by  practical  exhibitors  determined  to  make  the  best 
€f  things,  but  more  often  sworn  at  and  viciously  pushed  out  into  tlie 
tids-way  of  traffic,  where  the  "  Mauutention  "  might  seize  upon  them 
and  bear  them  to  a  temporary  rest  on  the  t^'rritor^'  of  some  more  com- 
pUsant  exhibitor. 

¥nm  those  remarks  it  will  be  rightly  judged  that  T  do  not  think  that 
"poor  66  " — the  naval  department  of  the  exhibition — quite  occupied  the 
poiritioD  which,  as  the  verv  foundation  of  commercial  enterprise  aiid 
ouritime  power  it  had  some  right  to  claim. 

The  class  was  very  much  scattered  over  the  ground,  and  with  the 
ODOBption  of  England,  no  country'  displayed  anything  like  an  exhaustive 
show  of  its  maritime  progress. 
I  am  unfortunately  unable  to  speak  from  ^lersonal  observatir)n  of  t lie 
iplete  French  display,  as  their  naval  department  was  unfinished 
Ml  I  left  Paris  in  the  middle  of  May,  and  I  think  that  omitting 
P^rmnoe  and  England,  the  show  was  meagre. 

The  French  display  inside  the  building  was,  as  far  as  it  went,  veiy 
good. 

There  was  one  large  case  containing  very  admii-able  models  of  exist- 
ing irooHclads,  the  "  Magenta,"  '*  Gloire."  ai»d  th<»se  with  which  we 
booame  familiar  in  1865,  when  their  ficet  visited  our  shores. 

Knglaild,  as  it  was  her  place  to  do,  exhibited  a  womlerfully  complete 
and  well-arranged  epitome  of  her  progress  and  )x>sition  in  the  naval 
worid,    "  The  AdmiraHy  shed,"  as  it  was  called,  fonned,  even  to  the 
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landsman's  eye,  one  of  the  most  complete  and  attractive  departments 
in  tlie  whole  exhibition. 

The  Russian  section  was  not  so  well  i*epreseuted  as  might  have  been 
supposed  from  her  great  enterprise  and  increasing  maritime  strength, 
but  there  appear  to  have  been  indications  of  the  tendency  to  be  in  the 
van  in  the  race  of  progress,  which  seems  to  be  a  very  marked 
characteristic  of  that  great  power  at  the  present  day.  Thus,  while  the 
main  part  of  the  displays  of  England  and  France  were  historical 
records  of  past  triumphs,  Russia  g^ve  us  a  few  ships,  embodying  the 
most  advanced  opinions  in  respect  of  naval  warfare. 

Austria,  Prussia,  and  Amenca  were  very  slightly  represented,  Italy 
would  also  have  been  in  the  same  category,  were  it  not  that  she 
made  a  very  creditable  and  rather  remarkable  display  of  ironwork  for 
shipping. 

In  one  particular,  France  and  England  were  represented,  as  probably 
no  nations  had  ever  essayed  to  exhibit  themselves  before.  I  refer  to 
lighthouses,  and  the  means  of  lighting  and  marking  coast  lines. 
Nothing  could  exceed  the  beauty,  variety,  and  perfection  of  the 
apparatus  displayed  by  both  countries  in  a  department  of  maritime 
science  second  to  none  in  importance. 

In  the  matter  of  ship-building,  vessels  of  war  naturally  hold  the  first 

Elace  in  an  exhibition ;  and  just  now  when  the  whole  question  of  tiieir 
uild,  material,  defensive  and  offensive  armament,  is  familiar  to  the 
general  public,  and  hotly  debated  in  the  professional  circles  of  all 
nations,  we  may  expect  great  varieties  of  model,  and  many  lines  of 
argument  visiblv  carried  out.  Accordingly,  from  the  huge  two  and 
three  decker,  through  the  iron-clad  broadside  frigate,  turret  shipi 
monitor,  and  ram :  down  to  the  sinkable  torpedo  vessel ;  we  have  a 
chain  of  illustrations,  more  or  less  complete,  of  the  vast  field  now 
ranged  over  by  the  modem  idea  of  a  ship  of  war. 

The  great  achievement — I  thuik  the  ^eatest  achievement  I  have 
ever  seen  in  model  illustration,  was  found  in  the  English  Department, 
in  the  beautiful  ideal  navy  of  the  futui*e  displayed  by  Admiral  Halsted 
and  Mr.  Napier.  This  gix>up  of  model  ships  of  war  united  a  complete* 
ness  of  detail  mar\'ellous  to  see,  and  a  cai*c  and  finish  of  workmanship 
not  exceeded  in  any  part  of  the  Exhibition.  Admiral  Halsted  will,  1 
hope,  place  in  our  journal  some  enduring  record  of  his  work,  to  describe 
which  would  require  at  least  a  separate  pai:)er. 

The  battle  of  *'  the  turret  versus  the  bmaiside,"  was  illustrated  in  the 
English  Department  by  a  variety  of  modeK  some  of  ideal  ships,  bat 
most  of  them  by  models  of  ships  either  actually  afloat,  or  building. 
Russia  exhibited  models  of  the  broadside  iron-clad,  the  larse  dass 
turret  ship,  and  the  ^^  Monitor."  Austria  hinted  her  ideas  of  wnat  is  to 
come,  by  exhibiting  a  model  of  the  now  celebrated  "  Ferdinand  Mmk," 
but  showed  nothing  of  her  notions  of  a  turret  ship.  America,  from 
whom  we  might  have  expected  the  newest  and  most  startUug  develop* 
ments  of  modem  ideas,  was  totally  unrepresented.  France  showed 
us  nothing  in  the  way  of  turret  ships,  from  which  we  could  draw  any 
conclusions  as  to  her  views. 
As  regards  the  question  itself,  the  illustrations  in  the  Paris  Exhibition 
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neither  advanced  it,  nor  drew  it  back  from  the  |)osition  it  has  for  so 
mmny  years  held,  namely,  one  of  great  uncertainty  and  wide  difference 
ol  ouiuon.  Nor  do  I  expect  that  this  generation  will  see  a  definite 
aetuement,  unless  some  nation  will  undertake  to  acknowledge  and 
face  the  utterly  antagonistic  ideas  prevailing,  and  will  consent  there- 
upoa  to  very  humbly  begin  from  the  beginning:  so  that,  by  a  series  of 
mdnctive  experiments,  the  questions  of  dispositions  of  weight,  free-, 
boaid,  rolling,  and  speed,  shall  be  established  upon  true  principles,  and 
not  left  matters  of  speculative  argument,  about  which  the  widest — I 
was  ahnost  saying  the  wildest—- opinions  arc  freely  bandied  about,  and 
what  18  worst,  acted  on. 

Bat  what  nation  will  incur  the  expense,  or  where  are  the  men  to  be 
found  who  will  commence  and  bring  to  an  issue  within  reasonable 
tune,  a  series  of  experiments  so  delicate  and  costly  ?  Not  England,  wc 
may  be  pretty  sure,  for  if  there  be  one  thing  that  England  hates  more 
tfan  another,  it  is  a  definite  view;  and  it  strikes  no  body  of  Englishmen 
as  anything  but  natural  and  pro^jer  tliat  after  the  tunt^t  system  has 
been  some  ten  years  before  us,  we  should  have  its  great  advocate 
daiming  that  less  tonnage  is  required  for  a  turret  than  a  broadside- 
ahq);  and,  on  the  other  hand,  Mr.  Mcrrifield  announcing  publicly  that 
one  of  the  chief  defects  of  the  turret  system  is  the  enormous  displace- 
nent  it  requires. 

This,  the  starting  point  of  the  whole  question,  is  in  the  position  indi- 
eated  by  th(fse  two  expressions  of  views,  and  I  saw  nothing  in  the 
Paris  Inhibition  which  led  me  to  hope  that  any  nation  was  making 
ajstematic  attenmts  to  ascertain,  Yyefore  committing  themselves, 
whether  Captain  Coles  or  Mr.  Merrificld  was  right. 

Then  again  there  is  that  much-vexed  question  of  low  and  high 
faeeboard,  which  received  its  best  illusti-ation,  on  one  side,  in  the 
BnsHian  Monitor  '<  Latuick,"  and,  on  the  other  side,  in  the  models  of 
die  *'  Monarch,"  "  Marengo,"  and  our  broadside  frigates.  But  when 
OBS  passed  from  model  to  modol  with  the  idea  of  arriving  at  some 
definite  conclusions  on  the  great  naval  topic  of  the  day,  one  felt  that 
so  far  from  assisting  in  that  process,  the  general  dis])luy  was  bewilder- 
ing and  hopeless.  Those  who  believed  in  high  freeboard  showed 
modeb  in  which  it  was  provided ;  and  those  who  took  the  other  side — 
and  they  were  in  a  decided  minority — simply  showed  models  in  which 
dieir  idiea  was  developed.  But  what  advantage  was  all  this  to  any 
inmiirer  who  wanted  to  see  how  thuigs  were  likely  to  go?  We  knew 
before  that  opinions  difiFercd  on  all  ]X)int8  of  the  ([ucstion,  and  hardly 
wanted  the  Paris  Exhibition  to  assure  us  of  the  fact.  To  my  own 
■rind,  nothing  iu  the  Exhibition  conveyed  less  satisfactory'  ideas  than 
the  helpless  and  unsystematic  way  in  whioh  all  nations  were  attacking 
Ae  qnestion.  There  are  certain  things  required  to  be  separately  ex- 
perimented on,  and  separately  ascertained,  before  we  can  satisfactorily 
qiend  a  penny,  and  yet  every  nation  is  going  on  spending  immense 
asms  on  new  dasses  of  Nhi])s,  without  any  attempt  to  find  out  before- 
hsad  whether  the  expenditure  will  be  successful. 

I  notice,  for  instance,  that  Captain  Coles  is  quite  sure  that  a  ^'  low 
fredxNurd"  and  a  steady  platform  were  convertible  terms.    Admiral 
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Kliiot.  ill  tlii^  iuRtitutiou,  laid  all  rolling  ut  the  door  of  dispOBition  of 
wcig-bts — tlu»  c'ii(jriiies  and  boilerw.  Othere  as  disliiictlv  lay  down  the 
law  that  tlic  foni)  of  the  bottom  is  thethiii^  to  be  looked  after.  Others 
jissert  moHt  fKiaitively  that  liig'h  freeboard  is  a  preventive  of  rolling,  ai^ 
it  mines  the  ftosition  of  the  wntrc  of  gravity. 

Then  corner  one  of  those  complicated  propositions  <int  of  which 
itioKal  man  never  yet  found  a  way.  Thus :  hifrh  freeboaiti  is  ncoessaiy 
fur  a  bn)adsi(le  ship  to  keep  the  guns  out  of  the  water.  This  iiocessi- 
tatess  largt>  plated  surfaces,  which,  again,  mean  large  displacementa, 
large  tcmnagi^  and  jM)werful  engines.  Then  comes  the  other  side. 
which  says  v<»u  canmit  work  your  guns  on  the  broadside  l)ecaiise  yon 
must  have  high  freebiwrd.  and  high  freeboard  will  maRc  you  roll ; 
thercfure,  you  must  work  theui  in  tunvts.  Next  comes  a  third  party 
t«»  the  argument,  wh<i  tiays,  "If  low  fi-eelxjanl  is  grntd  for  the  turret- 
"•  ships,  it  must  bo  equally  good  for  the  broadside.  Wliat  will  happen 
'•  if  you  gel  rid  of  this  nuiiits  of  weight  which  is  not  water  borne,  and 
•'  make  a  broadside-ship  which  has  a  low  freelmard?" 

1  lastly.  tluMv  c<»mes  a  wearv*  enc]nirer,  similar  to  myself,  seeking  for 
something  like  a  fact  (»n  which  to  hang  his  opinions,  who  saya, 
••  would  it  not  be  well  bi»fore  we  pmceed  to  argue  the  jnoint,  to  get 
s'-me  data  «>!i  which  to  argue?'' 

Wt'uld  il  ho  very  impossible,  for  instance,  to  construct  two  aeotioilB 
I J  vessels  exactly  ;ilike,  on  a  small  sitile.  to  vary  the  weights,  height 
of  frit»-boanl,  and  all  points  now  in  dispute,  and  asccvtahi  what  their 
naf  rehitidus  are  to>Ott-w«>rthy  qualities  f 

Uuw  can  the  question  ever  l»e  settled  so  long  as  we  tmst  to  experi- 
fiu'iii  with  >hips  o!i  fiill  scale,  the  sen-going  quaHries  of  which  involve 
as  their  basis,  at  least,  three  factors  whose  values  are  unknown. 
namely,  lieight  •>f  free-lH>ai"d.  <iisposition  of  weight,  and  form  of  body. 

There  was  in  the  wliole  Exhibition  only  ont»  sign  of  any  such 
atii'mpt,  thi>  was  the  instrument  of  Admiral  Paris,  for  measuring  the 
rolling.  The  instrument  consistinl  of  a  strip  of  paper,  travelling  at 
an  unifi^rm  ^j»eed  alwive  and  lightly  resting  on.  a  marker  wliich  traced 
ilu*  rolling  and  ])itching  in  curA'es  on  the  surface.  The  marker  was 
the  axis  ei'  a  n^volving  disc,  which  l>eing  set  in  rapid  moti(*n,  main- 
tained its  parallelism  in  the  well-known  principle  of  the  gyroscope, 
and  Ct*nse.|uentiy  gave  a  j>t*rft>ctly  accm*ate  tracing  of  the  actual 
iM  itioii  oi  the  vessel  <»n  the  travelling  paper. 

Milt  this  was  an  attempt  at  the  attainment  of  detinite  ideas,  which, 
Us  I  U-fi're  ivm\rked.  as  Engli>hmen,  we  an^  bound  to  repudiate  with 
the  sci»rn  sr.ili  attempts  dest»r\*e. 

A'*  reg:o'ds  the  actual  tot isi ruction  of  ships,  the  series  of  drawingra 
exhibited  i»y  tiie  Committee  of  Lloyd's,  illustnitivo  of  the  "  compoaite** 
py^iiiii  t^i  ship-l>uildi!ig.  wa**  well  worth  examination.  This  has  been 
eorrix-ily  des,Til>ed  as  a  system  where  in>n  is  us<h!  for  the  ships,  and 
wo^hI  uKMt  :y  as  a  planking  to  kt'ep  out  the  water.  And  one  could  not 
hel])  feeling  on  exumming  these  drawinp*  that  there  was  a  great  dcfti 
of  >..ui;«l  >ense  in  the  principle  enunciate^l ;  iron,  for  the  tensile 
strength  s<-*  much  required  in  ships  of  present  enormous  tonnage,  and 
wood  to  n^sist  abrasions  and  disrrilntte  |>ressiire. 
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Ab  regard.<<  armour-bating,  I    think  a  noticeable    Foatui'o  in   the 

djBtema  of  Eng;hind  and  France  might  be  obnervcd  in  tiie  comparative 

MDiUneflB  of  I'rench  plates,  and  the  much  greater  numbcM*  of  boltn 

BUffkiyed  in  ea(*h  plate.     It  was  difficult  to  say  from  a  general  Hurvcy 

•if  tka  models,  wliether  the  tendeiK^y  wa»«  towards  complete:*  or  partial 

phtin^.     I  incline  to  the  belief  myself  that  partial  plating,  which  was 

genesallj  oharacteristic  of  the  models,  is  an  accident  of  the  time,  and 

that  as  knowledge  of  the  .sul)je<:t  is  further  develo)>ed,  meiins  will  be 

iMmndfur  giving  complete  plating;  it  may  Ih?  of  less  thicknoKs  than  at 

pratent,  bnt  of  improved  nisisting  power.     1  could,  however,  trace 

noflig^  of  this  in  the  Exhibition. 

The  English  Government  displayed  verA"  beautiful  models  of  the 
Amctore  of  some  of  thr*  newest  iron-clads,  internal  fittings,  and 
vratilation ;  this  was  wanting  in  the  display  of  all  other  nations,  bnt 
wemitnot  bo,  it  would  bo  im]:)ossil>le,  in  the  limit  of  time  allowed  for 
Ail  paper,  to  do  more  than  glance  at  the  subject.  The  advance  made 
br  OB  in  stnicture  is  the  adoption  of  the  double  bottom.  A 
up  like  the  *•  Warrior."  if  she  once  touched  the  ground  would  become 
a  wreck  almost  (o  a  irertainty,  for  she  has  bnt  a  single  thickness  of 
iWB  on  the  bilge,  to  Injar  the  weight  of  l>er  enormous  mass.  While 
in  Ihe  "  Bellerophon,"'  rc»ck^  may  pass  through  her  outer  bottom 
•He  leaving  the  inner  skiTi.  or  the  actual  shifi.  intact.  But  in  my 
QpUoD,  no  war  ship  is  ]>er)'e<-r  which  has  not  her  bottr>m  sheathed 
vift^iocb  plank.  The  lirst  oi' our  inm-clads  which  gets  on  shore,  will 
tartly,  unless  the  Ixjtt^mi  be  soft,  come  off  again ;  and  it  appears  to 
*e  that  we  run  a  most  extrudnlinary  risk  in  trusting  sliijis  of  siw^h 
ctortineM  to  thf^  chances  oF  a  sT>ft  bottom. 

We  seem  to  have  gone  to  the  extreme  in  the  matter  of  the  length 
wdtouiageof  ships,  and  the  tcMideucy  ap|>f?ars  to  be  !»»  brifig  b;ick 
Aeleogth  and  tonnage  to  more  mi>derute  limits.  I  say  this,  notwith- 
stafing  the  a])pearanco  of  models,  snch  as  Admiral  ITalsti^d's  ideal 
ft*-Wte  of  10,000  tons,  of  the  "  Minotanr  '*  and  ''  NorlhumUrland," 
ui  ef  the  Spanish  '*  Numaiicia  '*  of  7*000  tons  burthen.  Hut  the 
newest  patterns  of  ship^  show  a  desire  t<>  put  a  limit  lui  U>ngth  and 
Umaige,  Seeing  that  in  the  n^latitms  of  beam  t^)  length,  the  models 
«toir  OS  an  advance  of  from  1  to  4  in  the  "  Duke  of  Wellington,"  to 
1  to  nearly  8  in  the  "Minotaur,"  it  will  lie  apparent  that  the  extreme 
kttrthB  canmot  pmgress  in  like  ratio  for  the  future. 

IlBe  entrances,  and  fine  nms.  are  the  noticeable  features  of  all  the 
■ewer  atnps.  The  abolition  of  the  cutwater,  and  substitution  of  the 
spright,  or  tumbling-home  stem,  seems  all  but  linally  decided  on, 
ittiloogli  the  amount  of  tumbling  hf»me  is  by  no  means  s<-ltU'«l.  There 
■  evidenth'a  double  idea  at  work  altout  the  bows  of  mrxlern  ships : 
fim  the.faghtening  forward,  which  is  obtained  by  withdrawing  the 
Wright  of  an  overhanging  snperstnicture  from  its  usual  phice ;  and 
Bttk.  a  more  or  less  decided  contemplation  of  the  use  of  the  ram  as  a 
weapon*  I  only  saw  the  model  of  one  shij)  in  which  a  full  de])eudence 
WWi  phoed  on  this  weapon ;  this  was  in  the  FVench  department,  and, 
if  iliglltly  remember,  was  a  moflel  of  the  ''  Tauroau."  She  is  a  ship 
rffl,400  tonis  196  feet  long,  and  47  feet  beam,  and  is  not  armed  for  broad- 
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side  fighting  at  all.  She  has  a  turret  well  forward,  mounting,  I  think, 
two  gims,  which  fire  in  fine  with  the  keel,  and  the  whole  of  her  bow  is 
plat(.'d  in,  so  as  to  resist  any  shot  fired  end-on  to  her.  Her  stem  is 
fitted  entirely  for  raihming,  and  she  must  needs  give  any  one  who 
believes  in  that  mode  of  fi^iting,  a  vci-y  strong  notion  of  her  power. 

Generally  speaking,  round,  or  pointca  stems  are  supersedii;;;;  the  old 
square  or  elliptic  ones ;  and  the  quarters  are  made  purposely  heavy,  in 
order  to  protect  the  rudder  and  screw. 

The  general  result  of  these  changes  is  towards  what  a  v^autical  eye, 
educated  to  believe  in  the  beauty  of  graceful  curves,  must  be  charac- 
terised as  the  extreme  of  ugliness ;  but  no  doubt  we  shall  learn  to  see 
and  set  up  a  new  standard  of  beauty  to  meet  the  change  of  circum- 
stance.  For  the  idea  of  beauty  in  a  ship  is  as  the  idea  of  beauty  in  a 
woman ;  and  both  break  through  and  iaealise  the  fantastic  dress  in 
whicli  fashion  or  necessity  clothes  them.  As  a  nile  the  eye  rebels 
against  a  violent  change  in  eitlier  the  form  of  a  ship,  or  of  a  woman's 
dress,  but  as  it  only  takes  a  season  to  educate  us  up  to  the  proper 
stage  of  admiration  for  the  latter,  I  see  no  reason  to  doubt  the  same 
result  will  take  place  with  the  former. 

Of  course,  in  regard  to  the  armaments  of  ships,  the  Paris  Exhibition 
did  not  offer  any  illustration  of  a  tendency  other  than  an  increase  in 
the  size  of  guns  and  a  diminution  of  their  number.  As  I  have  beforo 
remarked,  and  cannot  too  often  repeat,  I  believe  we  are  not  laying 
sufficiently  to  heait  tliis  cxtraordinaiy  reduction  in  the  number  of  guns 
carried  by  ships ;  or,  to  put  it  better,  in  the  number  of  shots  capaUe  of 
being  fired  by  ships  in  any  given  time. 

To  come  down  from  121  guns  in  the  "  Victoria,"  in  1859,  to  six  guns 
in  the  "Captain,"  of  1867 — the  latter  being  ratlier  the  larger  vessel 
of  the  two,  and  to  see  the  models  of  these  two  vessels  opposite  one 
another  as  specimens  of  naval  architecture  at  the  present  day,  is 
enough  to  show  us  that  we  are  only  on  the  borders  of  the  question  of 
attack  and  defence  of  ships,  and  that  it  is  most  improbable  matters 
will  either  remain  as  they  are,  or  continue  to  develop  hi  thair  present 
direction. 

As  regards  means  of  propulsion,  tlie  display  at  the  Exhibition  showed 
the  gi-adual  disappearance  of  the  paddle  as  a  propeller,  either  for  the 
ordinaiy  commercial  requirements,  or  for  war  vessels  of  any  size.  But, 
on  the  other  hand,  we  see  that  for  passen^r  traffic,  and  for  all  classes 
of  vessels  where  great  speed,  small  carrying  power,  and  fight  draught 
of  water  are  the  requirements,  the  paddle-wheel  shows  some  signs  of 
re-juvencsence.  Greater  boiler-pressure,  and  consequent  increased 
number  of  revolutions,  has  reduced  the  size  of  eughies  and  the 
diameter  of  paddle-wheels,  so  that  in  the  models  of  yachts,  mail 
steamei*s,  and  despatch  vessels,  the  old  huge  towering  paddle-box  has 
disappeared,  and  a  low,  graceful  curve  in  midships  alone  denotes  the 
presence  of  the  paddle.  For  grace  of  form,  these  newer  padcDe 
steamers  are  not  put  to  the  blush  by  any  older  specimens. 

The  single  screw,  two  or  four-bladed,  is  the  mode  of  propulsion 
adopted  in  nine-tenths  of  the  models  exhibited.  The  English  gene* 
rally  adopt  for  war  purposes  the  two-bladed  screw,  means  being  given 
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for  raisiDg  it  oiitof  the  water  wlien  under  sail.  lu  the  latest  patterns, 
however,  thin  idea  of  raising  the  screw — ^long  ago  abandoned  by  the 
French — sceins  disappearing.  The  enormous  weiglit  of  the  screws  of 
fint-class  iron-clads  has  no  doubt  liastencd  this  conclusion,  but  the  in- 
terference ofTei'ed  by  the  screw-well  with  the  steering  an-angements, 
has  had  more  to  say  to  it.  The  conviction  has  also  been  gaining 
nomid,  that  steaming  power,  and  handiuess  under  steam,  should  alone 
be  attended  to  in  the  larger  class  of  war  veshcls,  and  consequently 
trifling  imi)edinients  to  handiness  or  speed  under  sail  have  been  more 
and  more  neglected.  The  French  generally  prefer  the  Mangin-scrcw, 
faar-bladcd,  but  with  the  second  pair  of  blades  behind  the  firsts  and  in 
fhe  same  line,  instead  of  being  set  at  right  angles  to  the  diameter  of 
the  first  pair,  and  in  the  same  plani*  with  them.  The  English  use 
afanoBt  exclusively  the  (jriffith-scrcw,  or  modiiicationB  thereof. 

The  twin-screw  is  clearly  gaining  in  favour  with  all  nations,  although 
It  was  not  shown  at  tlie  Exlubition  as  adopted  to  vessels  of  large  size. 
Bnt  there  were  a  great  many  of  the  smaller  class  of  vessels  exhibited 
—as  the  "  Smertch,"  in  the  Russian  doijartment,  and  several  in  the 
En^llish  department — ^iising  the  twin-screw.  •  The  aflvantages  of  the 
twm-acrew  for  war  vessels  ought  to  be  more  distinctly  understood 
ftan  thoy  are.  Its  advocates  almost  invariably  set  its  manoeuvring 
power,  as  first  and  most  im]Mjrtant  on  the  list.  I  have  no  doubt  what- 
•wr  that  this  power  must  come  lust ;  for,  as  I  have  before  i-emarked 
h  this  place,  in  the  open  sea,  quicknc.^s  in  manoeuvi-ing  is  the  most 
mmtial  feature,  while  smalliiess  of  space  occupied,  is  the  chief  de- 
■deratum  in  harbours  and  among  fixed  jwint**.  The  minimum  of  space 
combuied  with  the  minimum  of  time,  constitute  true  mananivring 
poirer,  and  if  a  twin-screw  ship,  with  proper  rudder  area,  puts  into 
•rtion  her  iioculiar  power  of  bat^king  one  screw,  while  going  ahead 
vith  the  other,  she  docs  it  at  a  sacriticc  of  time,  although  at  a  gain  in 
i|aoe. 

The  true  advantages  of  the  twhi-scrow  must  Ik3  looked  for  in  dif- 
ferent directions.  It  gives  efficient  i»ropulsion  at  light  draught  of 
witer.  It  will  enable  the  naval  aivhitect  to  shorten  his  ships,  while 
nerrasing  the  Iwam,  and  it  removes  the  chances  of  fatal  damage  to 
tke  pTOpnlsive  ix)wer,  twice  as  far  as  it  was  under  the  system  of  single 
flciews. 

It  is  as  yet  premature  to  say  whether  f  »r  no  water  propulsion,  as  illus- 
bited  in  the  model  of  the  "'Watenvitch,"  exliibited  by  the  Admiraltj-, 
win  run  a  race  with  twin  screws.  So  far  as  I  undorstJind  the  theorj', 
Rothren's  pn)p<*ller  should  l)eat  any  kind  of  screw  working  in  free  water, 
fcr  it  should  economise  jwwer  in  the  matter  of  lateral  slip.  In  every 
tcrew  when  revolving  ui  free  water,  resistanw  is  not  entiivly  in  a  line 
with  the  keel,  but  is  radial  from  the  boss,  so  that  the  resistance  at  the 
eitrcmities  of  the  blades  would,  if  resolved  into  its  constituents,  shew  a 
OQBsiderabIc  pr)wer  exerted  at  right  angles  to  the  line  of  keel,  and, 
therefore,  useless  for  propulsive  imrix>ses.  It  is  ju-obably  to  this  cir- 
comstanoe  that  wo  must  attribute  the  otherwise  remarkable  f;ict  of  the 
almost  imperceptible  decrease  of  s]H»ed  due  to  cutting  of[  the  corner.^  of 
the  old  pattern  screw.    N<»w  in  the  hydraulic  proiK»iler,  as  everything 
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ia  enclosed,  and  the  water  is  uot  freed  until  it  has  performed  its  oflice, 
it  would  aeem  we  should  get.  ecouoniy  of  power.  It  is  a  subiect  of 
regret  to  me,  as  it  is  ho  often  now  in  respect  of  other  matters,  that- the 
hydraulic  propeller  was  not  treated'»somewhat  more  inductively,  or  tliat 
at  any  mte  attempts  were  not  made  to  sift  the  prin(!i])l(^  to  the  bottom 
on  a  small  scale,  where  the  expense  of  altt;rations  would  have  been 
slight,  before  embarking  in  a  trial  so  considerable  as  that  involved  in 
the  fitting  of  the  "  Waterwitch,"  where,  whether  she  succeeds  or  fails, 
the  cauKcs  thereof  may  be  so  numerous  as  to  defy  selection.  This  is, 
however,  another  of  those  cases  in  which  our  constitutional  objection 
to  tentative  experiment  operates  witli  hijurious  effect.  We  have  ao 
little  faith  in  experiment,  yet  I  believe  the  failure  of  our  experiments 
may  not  be  unjustly  traced  to  this  want  of  faith  at  the  beginning*. 
Speaking  })ersonally,  I  have  immense  faith  in  small  experiments.  In 
the  minor  subjcHjts  which  hav<i  engaged  my  attention,  it  has  been  a 
matter  of  necessity  forme  to  jump  to  no  conclusion,  but  to  lead  up  to  it 
by  very  gentle  steps ;  I  cannot  say,  on  comparing  notes  with  others  who 
have  pursued  a  somewhat  different  course,  tliat  1  have  ever  fomid  this 
method  either  a  slow  or  an  expensive  one. 

Arguing  from  small  things  to  great,  I  feel  strongly  impressed 
with  the  belief  that  small  tentative  experiments  carried  out  entiicfy 
with  a  view  to  the  establishment  of  principle,  would,  if  more  largely 
emploved  by  the  Goverimient,  be  productive  of  most  economical 
results. 

As  it  is  with  the  *'  Waterwiteh,"  it  is  quite  ojmu  to  discussion 
whether,  and  to  what  extent,  the  principle  is  economicul,  but  supposing 
that  Government  comes  to  a  conclusion  adverse  to  it,  it  will  still  be  open 
to  its  advoc^ites  to  assert  that  the  question  has  not  had  a  fair  trial,  and 
that  the  form  of  the  ships,  dis|X)sition  of  weights,  &c.,  are  the  real 
defects,  and  not  tlie  propeller.  But  supposing  it  be  decided  that  the* 
propeller  is  an  economical  one  as  comi^ared  with  those  now  in  vogue, 
then  its  other  advantages  will  be  manifest.  It  has  all  the  manoeuvre- 
ing  powers  of  the  twin  screw,  with  a  less  demand  tor  draught  of 
water,  and  it  has  also  the  extniordinary  and  incalculable  merit  of 
being  under  the  personal  control  of  the  officer  in  char^ic  of  the  deck. 
The  power  being  the  same  through  all  pitching  and  sending  of  the 
vessel,  tihould  give  an  advantage  over  thci  screw  f»r  jiaildle,  whosi' 
power  varies  mucli  in  a  heavy  sea,  while  tlie  iiumediate*  application  of 
the  full  j)ower  of  the  engines  iu  opposite  dirc^ctions  should  give  a 
safety  in  action  and  in  navigation,  hardly  to  be  exa<:'gerated. 

The  •' Water  witch"  was  the  only  s|)ecimeu  of  water  propulsion 
exhibit(;d. 

Of  minor,  though  not  less  novel  mv)des  of  propelling  vessels  exhi- 
bited, one  by  a  French  hiventor,  and  the  other  by  C'olonel  Evelyn,  in 
the  English  department,  deserve  notic^t.  The  principle  is  the  same  in 
both,  but  if  success  should  ever  attend  its  application  in  practice,  pro- 
bably Colonel  Evelyn's  plan  would  be  found  most  perfect.  Tin* 
principle  is  that  of  the  bird's  wing.  Great  exposure  of  surface  on 
one  motion  being  given,  and  a  withdrawal  of  that  ex})osure  when  a 
reverse  motion  ia  communicated.     In  the  French  plan,  a  blade  hingeil 
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at  iU  upper  edge^  so  as  to  hang  vertically,  ia  attached  to  the  end  of  a 
shafts  which  is  a  continuation  of  the  pistou-rod,  in  a  line  with  the  keel. 
lD8t€Had,  however,  of  being  directly  coutinoous,  there  is  an  arrangement 
on  the  principle  of  the  lazy  tongs,  by  which  the  length  of  stroke  of  the 
piston  is  multiplied  considerably.  The  action  of  the  machiuc  i<)  such 
that  the  out-stroke  of  the  piston  pushes  the  surface  of  the  blade  against 
the  water  and  so  propels  the  ship,  while  the  back  stroke  allows  the 
lower  blade  to  come  in  edgeways.  The  back  stroke  is  consequently 
lost,  but,  on  the  other  hand,  the  power  required  for  it  is  small. 

In  Colonel  Evelyn's  plan  the  hinged  blade  works  vcrticrally  up  and 
down  a  rod  fiiced  abaft  the  stern-post.  In  the  downward  stroke  the 
blade  is  at  an  angle  of  45%  the  outer  edge  being  upwaixls,  and  in  the 
up  stroke  it  [a  again  at  45'',  but  the  inner  edge  is  upwards.  Thus 
nearly  the  whole  of  each  stroke  is  utilized  for  propulsion.  There  is  no 
rudder,  but,  instead  of  it,  the  propeller  itself  is  turned  from  (fuarter  to 
quarter  by  an  ordinary  steering-wheel,  so  that  the  whole  power  of  the 
engines  may  be  exerted  at  anv  angle  with  the  line  of  keel.  It  is, 
to  say  the  least  of  it,  a  singularly  ingenioiLs  application  of  a  known 
principle. 

The  objection  to  both  these  methods  of  propulsion  is  supposed  to  lie 
in  the  jar  given  to  the  whole  structure  by  the  blow  of  the  blade  against 
the  water  at  eiicli  stroke,  and  thence  communicated  to  the  stop,  or 
bottress,  against  which  it  rests.  I  am  not  quite  prepared  tti  say  that 
this  is  a  just  idea;  the  lloat  of  a  paddle-wheel  is  an  analogous  ap- 
paratus, and  the  N^asmy  th  hammer  stands  a  probably  heavier  jar.  And 
on  the  other  hand,  there  is  an  evident  simplicity  and  diminution  of 
friction  in  transmitting  the  power  dii^ept  from  the  piston  without  con- 
verting its  travel  into  circular  motion  previously. 

The  enormous  length  in  ships  as  displayed  in  the  Exhibition,  and 
their  great  Ri>eed,  brought  out  as  a  correlative  growth,  great  variety  of 
steering  apparatus.  England  <li8playe<l  15  varieties,  France  and  Italy 
3,  Denmark  and  Sweden  1  each. 

The  varieties  of  rudders  proper,  were  all  in  the  English  department, 

and  were  four  in  number — the  ordinary  rudder,  the  balanced  rudder, 

Lomley's,  and  Hewitt's.     On  the  ordinary  rudder,  I  need  make  few 

remarks.     Its  dements  have  always  been  twofold — first,  the  enormous 

increase  of  power  required  with  every  increase  of  helm  angle,  and  as  a 

oooseqaence,  the  great  strain  brought  upon  the  rudder  head  at  such 

times.     The  first  default  has  brought  out  a  variety  of  appliances  for 

acquiring  this  power,  while  the  danger  of  the  rudder  head  being 

wrung,  has  been  met  by  the  substitution  of  iron  for  wood,  and  by 

other  methods  of  strengthening,  which  I  need  not  particularise.     The 

danger  of  wringing  the  rudder  head  was  increased  in  our  days  by  the 

introduction  of  rudders  pivotted  on  the  axis  of  the  lunid,  in  lieu  of 

those  where  the  pintles  were  placed  before  it.     It  was  a  neater  and 

mme  complete  arrangement,  but  it  required  the  application  of  something 

stronger  than  wood  to  make  it  perfect. 

The  balanced  rudder  is  decidedly  the  greatest  innovation  of  modem 
times  in  steering  apparatuses,  and  yet,  like  most  things  which  we  are 
accustomed  to  call  innovations,  it  is  but  a  revival  after  all.    The  prin- 
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(riple  of  the  balanced  rudder  was  patented  by  Earl  Stanhope  before  the 
close  of  last  century,  and  lay  in  abeyance  until  taken  up  by  Mr.  S<x>tt 
BusscU  for  some  of  his  ships.  Its  failure  there,  for  reasons  iinknowu 
to  me,  led  most  people  to  suppose  that  the  principle  was  false,  and  so 
matters  remained  till  1861,  when  Admiral — then  Captain,  Key — ^to 
whose  logical  mind  and  unbiassed  judgment  much  recent  progress  in 
marine  materiel  is  due, — rightly  concluded  that  the  theory  of  the 
balanced  rudder  was  true,  and  capable  of  ap])lication  to  practice. 
Acting  on  this  conviction,  he  obtained  leave  from  the  Admiralty  to 
carry  out  a  complete  series  of  experiments  with  a  gun-boat,  in  order 
to  establish  or  destroy  the  tnith  of  his  views.  The  experiments 
resulted  in  a  complete  triumph  for  the  rudder,  leading  to  its  adoption 
in  several  of  Her  Majesty's  ships,  as  well  as  in  many  foreign  ones,  and 
opening  the  door,  I  have  no  fear  in  asserting,  for  its  ultimate  adoption 
by  all  classes  of  ships. 

Very  great  misconceptions  with  regard  to  the  value  of  the  balanced 
rudder,  and  the  objects  attained  by  it,  exist;  these,  it  cannot  be  otherwise 
than  beneficial  to  remove.  The  balance  rudder  then,  per  ae,  has  no  more 
and  no  less  power  to  turn  a  ship  than  any  other  nidder  of  the  same  length 
and  breadth.  It  only  proposes  to  abolish  the  two  defects  mentioned 
above,  as  belonging  to  the  ordinaiy  rudder.  It  so  arranges  the  pressme 
of  the  water  on  its  surface,  that  instead  of  being  all  abaft  the  axis  on 
which  it  turns,  enough  shall  be  before  it  to  compensate  for  that  which 
ia  abaft.  When  this  is  secured,  there  is  neither  a  ^Tinging  strain  npon 
the  rudder  head,  nor  i*esistance  against  the  tiller  when  hard  over. 
We  have  heard  from  time  to  time  remarks  upon  the  admirable  steeriDg 
qualities  of  the  "  Bellerophon," — a  model  of  whose  balanced  rudder  and 
httings  was  exhibited, — ^under  steam,  coupled  with  defects  attributed  to 
her  rudder,  in  her  steering  powers  under  sail.  Unless  it  tan  be  shown 
al>solutoly,  that  this  defective  steerage  does  not  exist  in  the  ship  her- 
self, it  is  unreasonable  to  attribute  it  to  the  nidder ;  for  while  there 
arc  ^wi/^ia  facte  reasons  why  the  nidder  should  act  well  under  steam, 
there  arc  none  why  it  should  not  act  equally  well  under  sail.  In  a 
})ropcrly  balanced  rudder,  the  helm  may  be  put  over  to  any  angle,  and 
righted  again  without  expending  more  force  than  is  necessary  to  over- 
come the  friction  in  its  bearings.  This  alone  is  quite  sufficient  to 
sec^uro  its  place  us  the  greatest  improvement  m  the  steering  of  ships 
l>ix)ught  to  our  notic^e  in  the  Paris  Exhibition.  The  nidder,  however, 
is  not  without  its  defects.  In  order  to  allow  for  the  arc  described  by 
the  foreside  of  the  rudder,  its  axis  must  be  some  distance  from  the 
stern-post,  rendciring  it  jK-rhai^s  difficult  to  use  ordinary  pintles  and 
gudgeons. 

In  the  model  of  the  *' IJellcrophon's "  nidder  exliibited  by  the 
Admiralty,  it  is  only  held  by  two  bearings — one  a  collar  round  the 
rudder  head,  and  the  other  a  collar  formtnl  by  a  prolongation  of  the 
keel.  T1m»  spindle  of  the  nidder  pjisses  through  it^  and  is  secured  on 
the  \un\vr  side  by  a  nut.  Many  coni|)i4ont  judges  consider  two  bear- 
ings only,  (me  at  the  wateriiue,  and  the  other  at  the  keel,  an  insufficient 
security  both  against  a  heavy  sea,  and  also  against  taking  the  gronnd. 
In  Admii-al  liwlHted's  shiim  the  nidder  has  a  further  support  of  a 
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central  pintle  and  gudgeon,  and  Mr.  Scott  Tacker  exhibited  a  method 
of  remedymg  this  defect,  which  appeal's  simple  enough.  He  cuts  out 
portionB  of  the  foreside  of  the  rndder,  sufficiently  deep  to  allow  it  to 
pMB  freely  above  and  below  two  cudgeons,  prolonged  from  the  stem- 
po0t  to  the  pintles  in  a  lino  with  tlie  axis  of  the  nidder.  Below  these 
pintleB  the  rudder  is  still  more  cut  away,  so  as  to  allow  the  gudgeons 
to  pass  under  these  while  shipping  it.  To  effect  this,  the  rudder  must 
be  placed  at  right  angles  to  the  keel,  when  the  pintles  fall  into  tlieir 
phoM.  When  the  rudder  is  in  the  ))08ition  for  use,  the  slots  are  not 
wide  enough  to  allow  of  its  unshipping. 

^  Lnmley^B  rudder  comes  next  for  consideration.    The  inventor  exhi- 
bited five  models,  fitted  on  his  first,  second,  and  third  s^'stems ;  and 
the  Admiralty  exhibited  one  s})ecimeu  of  the  first  system,  as  fitted  to 
Her  Majesty's  ship  "  Columbine,"  and  veiy  favourably  viewed  in 
reports  from  that  ship.    The  principle  of  the  Lumley  rudder  is,  that  a 
■mU  portion  of  the  afterpart  shall,  when  the  hehn  is  put  over,  be 
ihv^B  at  a  greater  angle  with  the  line  of  keel  than  the  forepart. 
WMier  the  inventor  has  any  special  theory  to  show  that  a  rudder  of 
tiUi  form  exerts,  per  se,  greater  turning  powers  than  an  ordinary'  one,  I 
do  not  know ;  but  if  we  avoid  the  complicated  and  unstable  pixibloms  of 
hjdio-dyuamics,  and  take  the  force  exerted  by  the  water  as  a  statical 
pRiBiiie,  we  shall  find  that  an  ordinary  nidder  of  smaller  area,  at  a 
rifghtlv  increased  angle,  will  do  more  work.    This  mti}-  bo  easily  imder- 
itood  Dy  reflecting  that  when  an  ordinary  iiidder  is  at  4.j°,  it  is  then 
enrting  its  maximum  turning  power.     If  you  take  a  Tiuniley  rudder 
tf  the  same  area,  and  place  the  foremrt  of  it  at  45'',  that  part  is  then 
doi^g  as   much  turning  work  as  the  same  portion  of  the  ordinary 
ndder  did ;  but  the  afterpart,  being  necessarily  at  a  great(n*a!iglc  than 
tf*,  is  doing  less  tuniing  work  than  the  same  i)ortion  of  the  onlinary 
ndder.    Consequently  the  whole  rudder  is  less  effective.    Did  time 
permiti  this  mi^t  be  shown  to  be  tnie  for  every  angle  at  which  the 
ndder  can  be  placed.    If,  however,  it  be  disputed  that  the  laws  of 
ndinny  Btatical  pressure  apply,  it  seems  still  by  no  means  clear  that 
tte  modifications  which  arise  from  considering  water  as  the  source  of 
pramire,  make  against  the  theor}%    It  seems  probable  that  the  angle 
between  the  two  faces  of  the  rudder  would  practically  ]>o  filled  up 

tdead  water,  and  therefore  any  value  it  might  possess  would  be  lost, 
water  in  motion  passing  off  this  dead  water  as  it  would  off  any 
ioBd  Borface.  I  am  not  about  to  deny  the  value  of  the  Lumley  nidder 
in  a  certain  direction  to  be  preseutlv  noted ;  but  I  thhik  it  of  the 
Btaoat  importance  that  the  direction  m  which  its  value  lies,  should  be 
cdeaily  in£cated.  The  experiments  on  which  I  found  my  view  of  the 
hihnced  nidder  were  conducted  on  the  piinciplc  of  rigid  com])etition 
with  an  ordinary  rudder,  under  exactly  similar  circumstances  in  tho 
•Ue  veflsel.  It  is  the  only  way  of  trying  tho  comparative  merits  of 
ndders,  and  I  know  of  no  such  experiments  with  Mr.  Lumlcy's. 

Tlie  zeal  advantage  of  this  rudder  anpears  to  me  that  a  portion  of  the 
Mrainia  taken  off  the  rudder  head,  and  placed  upon  what  may  Ik)  called 
alahe  rudder  head,  the  fixed  pivot  which  by  its  eccentricity  gives 
■QiMm  to  the  idfter  rudder-piece.    The  probability  is  that  helm  enough 
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to  produce  a  given  result  may  bo  used  by  the  helmamau.  with  a  lew 
expenditure  of  force  with  the  Lumley  rudder  than  with  the  camman 
one.  This  of  itself  would  be  quite  sufiScieiit  to  produce  favourable 
reports  where  no  compariBons  could  be  made»  bat  it  seema  probable 
that  side  by  side  with  the  balanced  rudder  which  reduces  the  reqiarad 
force  to  a  minimum  in  a  simpler  way,  the  Luiuley  rudder  will  not  haivt 
a  veiy  extended  reigii. 

In  both  these  appliances  it  is  sought  by  modifications  of  the  roddai 
itself  to  overcome  the  difficulties  of  the  question,  but  a  much  commonat 
plan,  of  which  great  varieties  were  displayed,  is  to  leave  the  rudder 
untouched,  and  to  apply  mechanisms  to  the  tiller,  or  yoke^  in  asBistaoce 
of  manual  power.  It  is  rather  singular,  by  the  way,  that  there  was 
not  a  single  specimen  of  any  steering  apparatus  wMch  poopoaed  aoj 
other  than  manual  labour  as  the  prime  mover. 

Perhaps  the  most  wonderful  of  ail  these  appliances  is  the  one  to 
which  we  are  most  accustomed,  namely,  the  ordinary  steering  wheel, 
which  was  exhibited  by  the  Admiralty.  In  itself  it  is  a  simple  shaft 
upon  two  supports,  having  three  steering  wheels  upon  it,  with  a  band 
of  large  dimensions  between  two  of  them.  The  wonderful  part  of  it  ill 
the  disregard  of  the  elementary  mechanical  laws  involved  in  the 
increased  diameter  of  the  barrel  prepared  for  the  wheel  ropes ;  and 
the  apparent  attempt  to  ignoro  the  relations  between  space  and  power. 
Perhaps  no  better  instance  could  be  given,  in  its  mechanical  aapecti 
of  the  tenacity  with  which  the  Navy  clings  to  things  which  are  oaoe 
established,  even  when  all  reason  for  their  continuance  has  dis- 
appeared. 

In  former  days,  when  speed  was  small,  ships  were  short,  and  the 
area  of  i-udders  was  much  less  than  at  present^  three  or  three  aoMl  a- 
lialf  turns  of  the  wheel  admitted  of  a  sufficient  economy  of  power  to 
enable  the  helmsman  to  put  the  helm  hard  over  without  difficulty. 
The  measure  of  the  increase  of  power  put  into  his  hands  by  the  use  of 
a  steering  whc^el  was,  first,  the  difference  of  diameters  of  wheel  and 
barrel,  or  ultimately,  the  difference  between  the  space  passed  throagih 
by  any  single  spcjke  of  the  wheel,  and  that  |)assed  tlu*ough  by  the 
extremity  of  the  tiller.  If  the  movement  of  any  single  spoke  throngb 
a  space  of  (say)  18  feet,  placed  the  rudder  at  an  angle  of  10'',  however 
you  might  vary  the  mechanism  connecting  the  wheel  and  tiller,  you 
could  never  assist  the  helmsman  one  jot,  except  in  diminution  of  friction. 
In  the  days  of  sailing  vessels,  the  long  tiller  connected  with  the 
wheel  by  a  simple  '^  whip  "  purcliase,  admitted  of  the  helm  being,  put 
over  by  3  or  3^  turns  of  the  wheel.  When  screw  vessels  came  ii^ 
their  peculiar  construction  necessitated  short  '*  yokes  **  in  place  of  the 
long  tillers.  As  there  was  here  considerable  loss  of  power  immediate]^ 
<leveIoped,  the  purchase  of  the  wheel  ropes  became  a  gmi-tackle ;  and 
as  th<^  area  of  rudders  became  larger,  and  the  8{)eed  greater,  the 
purchase  upon  the  yoke  became  a  luff.  The  number  of  turns  upon  the 
wheel  which  sufficed  to  put  the  helm  over  when  the  purcliase  was  a 
''gun-tackle,"  were  plainly  insufficient  when  the  purchase  was  a 
*'  luff."  Instead,  however,  of  increasing  the  number  of  turns  upon  the 
wheel,  and  so  preserving  the  purchase  gained  by  the  luff,  tiie  powers 


FRENCH  INTERNATIONAL  EXHIBITION  OF   1867.  67 

of  tbose  days  proceeded  to  destroy  it,  by  enlarging  the  barrel  of  the 

iiliael  I  the  total  result  being  evidently  a  loss  of  power  over  the  rudder 

iO'-th^  extent  of  the  extra  friction  given  by  the  increased  number  of 

jpartB  in  the  tiller  ropes.    Many  of  lier  Majesty's  ships  are  still  fitted 

n  iiua  way,  and,  as  a  consequence  take  eight  or  ten  men  to  steer 

thmiy  when  au  appeal  to  the  elements  of  mechanics  would  reduce  the 

amnber  to  two  or  three.    The  Holyhead  boats,  for  instance,  which  are, 

I  bofisve,  300  feet  long,  and,  of  course,  require  great  facitity  m  steering, 

kave  but  cue  helmsman  in  the  open  sea,  and  four  when  going  in  and 

oat  of  liarbour.     But  the  power  of  each  man  over  the  rudder  is  more 

fhaa  doable  what  it  is  in  our  ships ;  for  uistead  of  exerting  it  through 

H  tarns  of  the  wheel,  he  exerts  it  through  eight.     1  have  been 

topled  to  go  more  into  detail  in  this  matter  in  consequence  of  its 

great  importance  and  direct  application  to  many  of  our  larger  iron- 

ehdi  now  in  commission.     I  read  hi  the  Tim^s,  for  instance,  that  in 

Older  to  put  the  '^  Minotaur's  "  helm  up  in  1  minute  and  7  seconds,  no 

hn  •  number  than  48  men  were  required :  30  at  the  relieving  tackles, 

•ad  18  at  the  wheel.      One  feels  that  there  is  a  waste  of  power 

loaMvhere,  and  the  locality  is  at  once  indicated  by  the  statement^  that 

to  gire  40*^  of  helm  only  3^  turns  of  the  wheel  were  used. 

Wliere  there  is  little  besides  friction  to  overcome,  simpler  mechanical 
MliDces  may  be  employed ;  and  conseijuently  the  apparatus  ex- 
■Btod.as  fitted  to  the  ^'  Iiellerophon*s '*  rudder  is  a  rotm*n  to  the  old 
Skr  and  ^^  whip."  There  arc  a  gi'oat  number  of  arrangements  for 
raUng  rudders  by  meiins  of  racks  and  pinions,  and  endless  screws — 
iBMol  them  of  great  ingenuity  and  practical  value ;  but  they  nearly 
'an  applicable  to  the  smaller  class  of  vcHsels  only,  and  I  have  dwelt 
tekmg  already  over  the  principles  of  steering  to  do  more  than  men- 
tetbefact. 

The  attention  which  is  now  bestowed  on  the  sanitary  arrangements 
rf  lUps  was  well  illustrateil  in  the  section  of  the  "  Nymphc,"  ex- 
ttlea  by  the  Admiralty.  Here  we  saw  the  application  of  scieutilic 
howledge  to  actual  circumstiince,  where  the  hollow  iron  nuists  and 
fennel  were  made  itccessory  t4)  the  promotion  of  perpetual  cliango  in 
ftaair  of  the  bilges,  holds,  and  lower  \vxvU  of  the  ship. 

Bespecting  the  masting,  rigging,  and  fitting  of  ships  aloft^  the 
B^gfian  Adnuraliy  showed  nothing.  The  French  Admiralty  exhibited 
■nt  of  their  models  fully  rigged,  and  the  stump  top-masts,  strong 
Mpare  yards,  and  light  wire  rigging,  showed  very  plainly  the  in- 
nuMinfl^  conviction  that  the  motive  iK>wer  afforded  by  the  wind  has 
nak  from  its  ancient  high  estate,  to  be  the  mere  iissistant  of  steam. 
&e  models  exhibited  by  Admiral  Ilalslcd  were  fully  rigged,  and  con- 
v^Tttd  to  the  mind  a  comiter  idea,  that  the  mtist  and  yani  had  not  yet 
nfted  from  active  service.  So  als<^j  in  the  magnificent  nuKlels  ex- 
hBriled  by  the  Thames  Iron  Works  there  was  con>tiderable  provision 
fcr  nanur  Bails. 

Tbe  wandanoe  of  ships'  iron-work  and  wire-rope  exhibited,  showed 
kow  greatly  iron  is  superseding  wood  and  cordage,  and  how  it  is 
gaining  daily  new  territories. 
IlMrat  was  a  oonaiderable  display  of  cables,  capstans,  and  wmd- 
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lassos,  but  not  much  iii  the  way  of  novel  ancbnrs,  ot  which  the  Martin 
anchor  in  the  English  dei>artment  was  the  chief  representative.  This 
anchor  consists  of  a  sliank,  veiy  short  iron  stock,  and  moveable 
crown  and  flukea.  Instead,  Jiowever,  of  one  fiuke  only  taking  the 
ground,  and  the  other  remaining  above  it,  as  in  tlie  Porter  anchor, 
both  flukes  enter,  and  so  give  increased  holding  power.  Provided 
tbis  auclior  is  not  liable  to  drag  for  sonio  time  before  "  biting,"  as 
was  the  cane  with  the  old  Porter,  and  providing  it  is  not  more  difficult 
to  handle  at  tlie  bows  than  tliu  present  foim,  the  Mai'tin  anchor 
would  Bpi>ear  to  have  manifest  advantages. 

In  the  matter  of  marine  engines,  the  Admiralty  exhibited  those 
of  the  "  Sappho,"  beautifully  compact,  and  excellent  in  plan,  as  alt 
Pcun's  engines  are  ;  and  also  a  veiy  beautiful  model  of  the  engines  of 
the  "  Minotaur." 

The  French  put  into  their  shed  by  the  Seine  a  complete,  full-sized 
engine,  with  boilers,  screw-shaft,  and  screw  complete. 

Perhaps  notliing  in  the  application  of  steam  machiueiy  to  Naval 
pui-poBOB,  is  more  remarkable  than  the  recent  and  sudden  griiwth  of 
Btcam  launches.  Row  far  the  moveTnent  is  likely  to  go,  it  is  difficult 
to  determine :  bnt  so  immensely  useful  in  saving  labour  and  time  are 
these  little  vessels,  that  I  fidlj-  expect  to  see  the  principle  carried 
further  and  into  smaller  Ijoals  than  at  present.  Two  pairs  of  steam> 
launch  engines  were  exhibited  by  England,  and  some  by  France. 
England  employs  the  twin-screw  and  France  the  single  screw  and 
single  cylinder.  The  latter  are  the  simplest  engines,  and  when  the 
French  and  English  Fleets  were  together,  it  was  generally  admitted 
that  the  French  Taimches  were  the  more  powerful  of  the  two,  but  mucli 
of  that  superiority  may  have  been  due  to  build,  fortlie  French  laimches 
were  specially  built  for  steamers,  while  ours  were  of  the  old  form  of 
boat. 

^^^ith  respect  to  the  iron  and  brass  work  of  France  aud  England,  so 
far  as  it  relates  to  marine  material,  it  struck  mo  that  there  was  a  very 
marked  superiority  of  workmanship  in  favour  of  England,  'lliere  ap- 
peared to  be  a  greater  precision,  and  greater  truth  of  surface  in  most 
of  the  English  work,  but  then,  1  thiiJt,  on  the  other  hand,  that  we  put 
a  much  greater  finish  into  our  work,  and  it  may  be  possible  that  this 
extra  finish  deceives  the  eye.  If  it  is  ao,  or  it  the  work  is  equal  in 
both  cases  previous  to  finish,  it  might  be  economy  on  our  part  to  con- 
tent fjurselvea  with  rather  less  of  mere  ornament. 

The  difficulties  connected  with  the  use  of  iron  ships,  received  illnstra- 
tiou  in  the  many  plans  for  sheathiug  their  bottoms.  There  were  no  signs 
that  that  question  had  as  yet  received  its  fiual  solution.  The  cost  of  most 
methods  prevents  their  wide  application,  and  the  ideas  most  in  favour, 
lie  in  the  direction  of  mere  paint  or  varnish,  washed  off  from  time  to 
time,  but  efficient  while  adhering  to  the  bottom.  In  my  opinion,  m 
war  ships  the  expense  of  wood  sheathing  coVered  with  copper,  and 
carried  well  above  the  water-line,  would  soon  jMiy  itself,  and.  as  I 
before  remarked,  the  wood  sheathing  seems  desirable  fur  purposes  of 
safety. 

The  subject  of  boat-lowering  appeore  to  have  attnwted  much  attea- 
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tioD  lately ;  there  were  a  great  many  plaus  exhibited,  the  chief  and  best 
of  which  were  Kynastou's,  exhibited  by  the  Admiralty,  and  GUfford's, 
fsdubited  by  the  proprietor.  Both  of  these  are  too  well  known  to  need 
enhoaticm.  Others  were,  in  principle,  similar  to  Kynaston^s,  but  were 
defective  in  being  more  likely  to  "  go  off  at  half-cock,"  or  inadver- 
tently, before  reaching  the  water ;  a  very  serious  defect.  There  are 
oertam  requirements  in  a  good  boat-lowering  auparatu8  which,  until 
Mine  one  succeeds  in  uniting  them  all,  will  still  leave  room  for  in- 
ventors. The  crew  lowered  in  a  boat  at  sea  have  quite  enough  to  do 
to  look  after  themselves  until  the  boat  reaches  the  water;  the  lower- 
ing should  therefore  be  done  inboard.  But  the  lowering  should  be  in 
the  hands  of  one  man,  and  it  shouhl  be  impossible  to  lower  one  end  of 
the  boat  before  the  other.  It  should  then  be  impossible  to  disengage 
the  boat  till  it  reaches  the  water,  which  is  equivalent  to  saying  the 
water  should  itself  do  the  work.  Lastly,  the  lowering  apparatus 
•honld  also  be  the  hoisting  one ;  that  it  is  not  so,  is  one  of  the  cliief 
defects  of  Clifford's  apparatus. 

The  English  Admiralty  were  much  more  liberal  in  showing  internal 
fttin^  of  sliips  than  any  other  Govenmient.  Magazines,  sashes, 
leattTes,  capstans,  hawse-pipes,  cabins,  hatchways,  hghtning-conduc- 
ton,  channels,  and  many  other  fittings,  were  fully  illustxated  and 
e^itally  arranged  for  inspection. 

A  binnai'le-compass,  lighted  from  the  top,  on  a  very  excellent  plan 
of  Mr.  Xunn'u,  with  what  is  called  a  "  course-indicator,"  attracted  a 
good  deal  of  attention  from  its  novelty  and  neatness.  The  idea  of  the 
OQone-uidicator  is  to  prevent  mistakes  in  the  coiu'ses  given,  so  tliat  the 
hehnsiimn  may  have  as  it  were,  a  fixed  index  pointing  out  to  him 
(he  com-sc  ordered. 

Whiie  on  the  subject  of  compasses,  I  must  not  omit  to  mcntir)n  one 
of  the  cleverest  pieces  of  medianism  in  tlie  building — I  mean  Ca])taiu 
Aithnr's  rccordhig  wmpass.  It  is  so  an'anged,  that  a  ]x>ncil  attiiched 
to  the  card  traces  the  course  of  the  ship  on  a  sheet  of  pa|x*r  placed 
mider  it ;  thus  every  little  variation  is  inevitably  recorded.  The  use 
of  snch  an  instnunent  geuemlly,  would  doubtless  prevent  us  from 
bearing  so  much  of  those  extraordinaiy  ciurrents  which  sometimes 
hud  a  ship  on  unexi>ected  coasts. 

lu  the  matter  of  signals,  I  thought  I  was  about  to  leant  sometliing 
feiy  new  and  interesting  when  I  read  an  entiy  in  the  French  catalogue 
as  follows: — "  No.  21.  Apparatus  for  night  lights  and  signals  :  scien- 
tific work,  by  the  late  M.  Sudre ;"  but  my  hopes  wore  dashed  to  the 
pound  when  I  ascertained  the  apparatus  tfj  be  two  l)its  of  wood  nailed 
a  the  form  of  a  cross. 

Signals  were,  in  fact,  evidently  at  a  discount  in  the  Exliibition— or 
rather  jxsrhaps  Captain  Bolton  and  I  took  up  so  much  space  over  them 
that  no  one  else  felt  disposed  to  face  us.  The  excellent  Commercial 
Code,  however,  put  in  an  api>earance  with  models  for  instructing  mer- 
diant  Officers  hi  its  use.  It  is  not  generally  known  tliat  the  Board  of 
Trade  now  comix^ls  all  merchant  OQicers  to  pass  in  signals  before  re- 
eciving  their  certificates.  We  may  therefore  hope  that  there  will  not 
be  hereafter  that  absolute  want  of  knowledge  which  prevents  mer- 
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ohant  Bhips  from  ever  answering  oar  wgnals  at  Bca  when  we  w«st 
ioforniFilion. 

In  the  matter  of  ship's  lamjis  tliere  were  only  two  exhibitfirn  worfliy 
<X  not*^  Ml-.  Nnnn  in  the  English  deiwrtment,  M.  Chatel  in  t!ie  Frendi. 
The  Fi-ench  have  evidently  been  doing  luiich  in  improring  ftnd  sinipB- 
fyiug"  the  lighting  of  then' ships.  While  we  have  nnmbertiof  patterns, 
sotne  bad  and  some  good,  and  wander  far  and  widf  for  manufactBrws, 
the  French  appear  to  have  but  one  form  of  laDip,  adaptable  to  all  piirpOM 
have  only  one  maniifactnrer,  to  whom  lliey  pay  a  good  priee  and  W 
whom  they  get  a  vei'j  good  article,  I  believe  the  lighting  of  < 
ships  might  be  iKwrioiniHed  by  some  such  nrmngemeutj  and  I  an  ' 
prepared  to  cay  thai  o«r  lower  de«ke  are  as  well  hght^  as  they  B 
be  for  the  same  money;  ft*  I  doubt  whether  we  appiy  right  (irinrf 
to  the  flltainment  of  oiir  object. 

The  French  bow  and  mast-head  lights  are  verj'  much  more  elabt 
than  onrs,  tliey  are  also  much  more  expensive;  bnt,  bo  far  i 
compared  them,  the  Binipler  and  choai>er  \\^\9,  of  Mr.  Nuiin,  wlilch^ 
fmpphed  to  our  tthips  and  were  exhibited  in  Paris,  are  the  best  tpf  u 
t*0.  In  one  respect,  however,  the  French  beat  ns  in  logii'al  aOtl* 
Webave  somewberc  fuoked  np  the  idea  that  a  small  vessel  is  h^ss  Ilk 
to  come  to  grief  From  collision  than  a  large  one,  and  we  conswjnen 
provide  them  with  less  powerful  bow  and  mai^-hcad  lights.  Were  4 
decision  to  rest  -with  me,  I  ahonld  be  inclined  to  say,  take  care  of  \ 
amBll  vessels,  and  -the  big  ones  will  take  care  ctf  tnemaelves.  If  i 
difference  ie  to  be  made  let  the  aiiiallest  vessel  have  the  largest  h'gl 
The  French  use  nothhig  but  brass  and  co])per  for  the  metal  wont 
their  lamps,  and  I  beheT^  they  consult  oconl^my  in  so  doijig,  for  I  % 
recently  flhewu  a  set  I'f  cop[*r  lamps  wliich  ha<l  been  ten  years  in  I 
in  one  of  Messrs.  Wigram's  ships,  and  they  were  ■without  a  f 
whilst  i  know  that  our  ohe^er  tin  lamps  soon  weav 
oorrosion. 

A  novel  af^Ucatioti  of  air  t^i  engine-room  telegraphs  wns  Mr.  Giebt 
imeiunaiic  lelegrupb.     It  apfieared  to  work  sdmii'ahly,  and  aa  the  M 
Wile  all  enclosed,  seemed  quite  secure  from  getting  out  of  oider. 

The  display  of  buir^s,' beacons,  and  light-honae  arrangement  by  Pra 
and  England  were  ceilainly  finer  than  anything  which  bus  appet 
liefore ;  and  in  the  paric,  the  great  iron  light-house  over  the  lake,  i 
the  Trinity  House  ecaffolding  for  the  electric  light — ^two  etnicttu 
Iwtween  which  apiwared  an  undying  rivalry — will  always  ren    *    '    " 
minds  of  visitors  as  very  remarkable  fealinTeS  of  the  display. 
sMisfaotion  to  me  to  see  l^e  elective  light  at  length  beginning  to  t 
its  place  as  the  [iroper  source  of  light  for  light-iousen,  and  I  fin  i 
donbt  that,  provided  no  other  cheaper  ligiit  of  ccjual  power  coni 
forward,  the  electric  liglit  will  gradiraJIy  supersede  all  present  Firt 
order  lights.    The  occiMicaial  bellowing  of  the  enormous  fog  horn  1^ 
the  park,  warned  one  that  the  time  is  probably  coming  when  a  ship" 
reaching  the  English  Channel  in  a  fog  will  go  from  nound  to  sonnd  as 
she  now  goes  from  light  to  light,  and  no  find  her  way  on  in  safety  in 
Sfflte  of  thiek  weather. 

The   difhculty  in   compiling  a    paper   like   this,    is  to  know  what 
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to  touch  on  and  what  to  pass  by.  I  have  cndeavonrod  to  take  some- 
thing in  the  nature  of  a  general  survey  of  the  Naval  Department,  with- 
ontgdng  too  closely  into  any  particulars.  Properly  speaking  such  a 
pqier  should  be  written  on  the  spot,  for  only  under  such  circumstances 
an  it  be  made  really  interesting  or  valuable. 

Tftldng  the  naval  display  us  b  whole,  I  must  acknowledge  to  great 
dntppointment.  First  at  the  pau6ity  of  display — except  by  France 
ud  England — but  more  from 'the  scattered  state  in  which  Class  66 
foimd  itself.  It  was  two  or  three  days'  labour  to  inspect  any  one 
tnoch  of  the  class,  owing  to  the  distances  necessary  to  bo  traversed, 
ud  for  the  same  reasons,  any  comparison  between  the  work  of  the 
Jilsrent  countries  was  extremely  difficult. 

Bvt  the  English  naval  display,  taken  by  itself,  was  as  unique  and 
pKiect  a  thing  as  I  ever  expect  to  see.  Europe  gcenerally  owes  to  our 
Adairalty  a  debt  of  gratitude  for  the  frankness  with  which  we  opened 
ootiUxreB  of  experience  and  naval  knowledges  to  their  inspection.  But 
I  tinnk  Emx)pe  will  owe  us  another  debt  for  a  different  reason.  The 
"Admiralty  Shed"  was  a  harbinger  of  peace  amongst  maritime  powers, 
for  no  Frenchman,  Prussian,  American,  Russian,  or  Italian,  could  pass 
bm  their  own  (tisplays  to  that  of  the  English  without  some  such  rcflec- 
tWD  is  this  :  "  What  will  the  power  who  displays  such  energy  and 
nMmroe  in  times  of  peace  in  our  favour,  be  likely  to  do  against  us  in 
tiMofwarf" 
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!PIELD  artillery  ON  THE  CONNECTED  SYSTEM. 

By  Major  W.  H.  Ross,  R.A. 

In  pace,  ut  sapiens  aptarit  idonea  bello. — Hor.  Sat.  II.,  2. 

A  TAUNT  applied  to  inventors  has  now  become  almost  proverbial, 
namely,  that  they  are  as  sanguine  of  their  inventions  as  poets  are 
said  by  Horace  to  be  irritable.  How  indeed  could  it  be  otherwise  ? 
If  inventors  had  not  always  been  sanguine  enough  to  combat  the 
depressions  and  checks  incident  to  invention,  there  would  have  been 
no  inventions  at  all ;  and  in  this  view  the  word  "  invention  "  becomes 
synonymous  with  the  phrase  "  arts  and  sciences." 
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Now,  an  inventions  may,  or  should  be,  divided  into  three  distinct 
pkiNB:  Ist,  the  original  idea;  2ud,  the  practical  development  of  that 
ikft;  and,  drd,  the  improvement  of  that  development, — which  last 
miy  evidently  be  carried  through  a  succession  of  gradations  until 
wliat  may  be  taken  as  practical  perfection  is  reached. 

I  have  ventured  to  preface  my  paper  on  field  artillery  with  these 
Rmarks,  having  reference  to  a  seemingly  distinct  subject---invention— • 
becanae  I  wish  vou  clearly  to  understand,  and  to  give  me  the  benefit 
of  the  result  of  that  understanding,  that  what  I  have  to  ask  your 
bd  attention  to  this  evening,  is  an  invention  in  only  the  first  or 
Motrnd  of  these  phases,  and,  therefore,  as  completeness  is  neither 
pHended  nor  to  be  expected  in  this  stage,  so  critical  depreciation 
Md  be  limited. 

It  seems  indeed  to  be  an  impulse  of  humanity  as  universal  as  san* 
gneness  in  inventors  themselves,  to  attack,  or  what  is  commonly 
nDed  "  ran  down,"  an  invention  which  is  presented  before  our  minds 
^  another,  and  these  two  antithetical  impulses  are  doubtless  placed 
I7  nature  herself  in  the  human  understanding,  the  one  to,  as  it 
vne^  eompd  the  inventing  or  originating  mind  to  pursue  and  cany 
ttnmgfa  all  difficulties  its  conception,  which  has,  in  many  cases, 
poved  of  inestimable  utility  to  mankind ;  the  other  to  criticise  and 
Meet  the  subject  presented  with  surgical  sangfroid  and  minuteness — 
•n  impidBe  wriich,  on  the  other  hand,  has  doubtless  prevented  or 
fauted  a  waste  of  money  on  many  occasions  by  the  rejection  of  crude 
<*  impracticable  inventions. 

U  follows  therefore,  as  a  postulate  to  the  acceptance  of  these  two 
inpositions,  that  depi-eciatory  criticism  should  be  indulged  in  an 
^NTM  ratio  to  the  magnitude  and  alleged  completeness  of  the  inven- 
tion proposed,  while  the  praise  which  cannot  be  withheld  from  a  suc- 
ttHfoI  invention  is  accorded  in  a  coincident  ratio. 

TIniB,  if  I  were  to  come  before  you  with  a  field-g^,  whose  applica- 
tion, I  alleged,  would  render  the  assemblage  of  squares  of  infantry 
or  masses  of  troops  tactically  impossible,  pursuit  ineffective,  and 
tile  fire  from  guns  on  the  old  system  almost  harmless,  and  if  I  failed 
to  establish  these  points  by  absolute  proof  in  your  minds,  I  should 
hive  as  little  reason  as  Horace's  animal  painter  to  <<  deprecate  the 
** laughter  of  my  friends;"  but  if  I  merely,  as  indeed  I  do,  propose 
I?  the  trial  of  a  system  different  from  that  established,  to  inaugurate 
experiments  which  may  lead  to  important  results  if  successful,  but  to 
Bo  great  loss  if  failures,  I  should  expect  criticism  certainly,  but  not 
deiiaiou ;  dissection,  but  not  mutilation  of  my  proposal. 

Be  so  good  as  to  remember  also,  that  I  do  not  by  any  means  bring 
fanrard  my  proposal  as  the  best  system  of  field  artillery  in  case  it  should 
b  found  convenient  or  necessary  to  alter  the  present  mode  of  bringing 
Ud*gnDB  into  action.  It  is  the  best  that  I  have  been  able  to  think  o^ 
ootainly,  or  I  would  not  hav<'  pi-esumed  to  bring  it  under  your  notice 
tlMiigfat,  but  many  Officers  doubtless  lx)th  would  and  could  improve 
Bjr  suggestion,  or  perhaps  suggest  a  fresh  and  Ijctter  system  alto- 
graier  ^emselves. 
What  I  do  assert  with  confidence,  though  sonic  i>erhaps  will  call  it 
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temerity,  is  that  the  piesont  mode  of  dragging  field-guus  into  action 
against  an  enemy,  baok-foremost,  unloaded,  and  behind  a  oover  of  ox 
of  it43  own  valuable  horaes  three  deep,  is  not  only  climisy  and  slow, 
bnt  iinnecesAarily  extravagant  in  the  exposure  of  men  and  horses  to 
tlie  enemy's  fire.  Again,  as  in  the  limber  eystem,  ^-du  cannoti  or 
ought  not,  to  bring  yoftr  waggons  under  fire,  the  guuiauN»,  who  for 
the  most  part  sit  upon  them  on  ordinary  occasionB,  mu9t,  of  ooursOt 
tpafJc,  and  in  that  significant  monosyllabic  old  soldiers  will  at  once  sec 
the  })aralysi8  of  any  rapid  and  decisive  advance  of  artillery  en  massey 
like  that  oidored  by  ^apdeon  at  Wagram,  when  General  Lauriston 
advanced  with  no  less  tliau  a  hundred  guns  ai  a  trot  from  the  reserve 
(a  conRiderablc  distance)  to  attack  the  position  of  Adlerka.  I  don't 
know  the  means  he  used,  but  where  would  the  gunners  of  an  Eaglirii 
light  field  battery  be  after  an  advance  of  several  hundred  yards 
without  waggons,  at  a  trot?  Certainly  not  with  their  guns;  and 
when  they  eventually  readied  them,  they  would  be  too  "blown  "  to 
work  them  for  some  time. 

Now,  let  us  look  at  a  limbering  gun.  Here  is  a  model,  with  four 
camels  attached,  instead  of  hx  horses,  and  Uic  gun  and  limber,  as  vou 
Hce,  made  on  a  very  mudi  larger  scale  than  the  camels  ;  but  it  will  do 
very  well  to  illustrate  what  I  have  to  say.  You  see  how  the  cattle 
are  ))laced,  one  before  the  other,  and  can  easily  imagine,  if  mauy  of 
you  have  not  actually  seen,  how  a  heavy  direct  fire  of  the  enemy's 
artillery  would  strike  die  poor  creatures,  vulgarly  speaking,  ^'  all  of  a 
heap."  Now,  if  a'  General  in  battle  gets  into  the  awful  scrape  of 
having  an  onemy's  battery  opening  fire  on  the  fiank  of  his  artillery 
drawn  up  ui  hue,  he  is  deservedly  censured.  He  could  not  well  be  iii 
a  morc  fearful  position ;  but  h^re  is  a  direct  fire  converted  into  an 
enfilade  one  as  regards  artillery  horses,  simply  fix)m  the  way  in  which 
they  are  brought  into  action,  and  this  even/  General  mvat  incur  with 
his  guns  on  t-lie  limber  system.  Look  at  these  horses  or  camels  now, 
and  suppose  yourselves  to  be  an  enemy  against  whom  they  are  bringing 
guns  into  action.  You  see  one  covers  the  other.  Do  you  think  you 
could  fail  to  hit  tliem  with  your  guns  t  and  killing  the  leading  horse, 
say  with  a  round  shot,  you  see  how  the  one  next  to  it,  if  not  the  one  be* 
hind  that  again,  would  most  likely  be  wounded  and  disabled  by  the  same 
shot.  To  make  this  more  clear,  I  will  ask  the  gentleman  in  front  of 
mo  to  take  hold  of  this  string  while  I  ]nill  it  until  it  resembles  as 
nearly  as  possible  a  straight  line,  representing  the  trajectory  of  a 
shot.  If  now,  I  ask  that  gentleman  to  hold  the  string  as  far  back  as 
possible,  you  will  see  how  even  a  shot  fired  at  a  considerable  angle  will 
traverse  (or  kill)  two  of  my  horses,  and  if  you  enlarge  the  range  to 
the  actual  service  one  of  1,500  or  2^000  yards,  yon  can  easily  ima^^ne 
how  this  angle  of  mischievous  fire  might  be  much  more  enlarged,  as 
the  converging  lines  of  a  triangle  tend  more  to  parallelism  the  longer 
they  are. 

Now  suppose  me  to  be  under  a  heavy  fire  from  yoo,  while  I  faring 
this  gun  into  action.  The  fiurat  thing  I  have  to  do  is  to  unhook 
the  loop  of  the  trail  of  my  gun  from  the  pintail  upon  the  limfam: 
axletree  bed.    Now  I  am  in  action— and  not  at  all  slowly  eiUier— * 
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fMttnatclj  it  is  to  my  own  rear,  if  you  were  only  hbrb 
l'*pcnnid  yon  to  pieces,  bnt  my  otvn  troops  are  ksre,  1  oanncft, 
M^  I  fire  in  that  direction.  The  second  operation  I  liaTe  to  peiw 
ller  your  fire  is  to  bring  Tonnd  my  limber  and  team  to  the  rent, 
t^tiie  eiiemy^  are  by  no  means  blind;  yon  have  been  wmting 
'*mry  operation  (which,  by  the  way,  was  represented  by  one  of 
BM  targets  at  Ilythe),  and  now,  as  I  expose  the  whole  flanks  of 
horses  to  you,  you  open  upon  them  a  deadly  fire.*  In  the  mean- 
to  trail  of  the  gun  is  brought  smartly  round,  while  one  of  the 
J  is  running  after  the  limber  to  get  a  cartridge  and  shot  out  of 
^horses,  if  they  have  Fiurvived,  are  then  brought  up  in  their  old 
MB  position  of  three  deep,  some  ten  or  eleven  yards  in  rear  of 
^  but  you  will  see  by  this  diagram  (Plate  IV)  that  the  very  same 
hots  which  would  he  liable  to  carry  off  three  horses  at  once  in 
«itk)n  of  drawing  the  gun  three  deep,  also  form — ^not  exactly  a 
I,  Uiat  would  pass  scatheless — ^but  a  minute  chord  to  the  arc  of 
to  formed  by  them  in  wheeling  to  the  rear,  in  other  words,  it 
igain  pass  througe  two  or  three  of  them  ! 
to  these  serious  defects  those  of  advancing  against  an  enemy's 
k  foremost  and  unloaded,  and  you  must  allow  the  limber  system 
^g  artillery  into  action  to  be  bad  at  the  beet, 
iliese  military  defects,  although  of  course  the  most  important, 
eem  to  be  by  no  means  the  only  ones  of  the  limber  system  of 
i,  the  mechanical  drawbacks  being,  if  it  was  not  a  case  of  life 
.th,  of  almost  equal  importance. 

B  not  presume  to  give  my  own  opinions  or  surmises  on  this 
,  but  quote  those  of  no  less  an  authority  than  the  late  Sir 
franel.     After  stating  that  "however  powerful  may  be  the 

of  a  limb,  they  must  not  be  kept  constantly  on  the  stretdi," 
•t^  therefore  the  "  resistance  "  of  the  draught  must  be  such 
low  the  animal  to  rest  occasionally,  Sir  Isambard  continues 
**  Neither  must  it  be  a  yielding  resistance,  as  in  that  case 
lal  could  not  make  any  great  exertion,  for  if  he  applied  too 
)wer,  he  would  be  liable  to  fall  forward.     ...    If  a  horse  be 

drag  a  rope  passing  over  a  pulley,  and  descending  into  a  well 
(eftain  weight,  say  of  200lbs.,  attached  to  it,  it  is  obvious  that 
I  not  make  an  effort  greater  than  200lb8.  without  instantly  con- 
y  increasing  his  velocity,  wiiich  would  he  a  waste  ofpower^  nor 

for  an  instant  relax  his  efforts  or  fall  below  that  mark,  for  he 
lien  be  unable  even  to  resist  the  pull,  and  would  be  overcome  by 
ght.  Such  an  extreme  case  as  this,  of  course.  Is  not  likely  to 
ften  in  practice,  but  the  disadvantage  of  the  principle  is  obviotis. 
advantage  of  this  kind  of  resistance  is  well  known  to  caimen, 
of  course,  without  consideration  of  the  reason.  A  horse  is 
3ull  better  when  he  is  close  to  his  work,  that  is  to  say,  when  he 
[led  at  once  to  the  body  to  be  moved,  because  every  exertion  he 

iber  44  of  the  Journal  of  thu  Institution  contains  an  iUuitrfttion  (Plate 
ipended  to  Captain  Majendie's  paper  on  "  Kilitarj  JBioaoh-Ioading  Small 
hich  sho-wfi  this  yenr  well,  if  we  imagine  the  dots  to  repress  cannon  ahot 
'rillebullets.— W.  H.E.  • 
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makes  ia  then  communieateJ  at  once  to  the  masa,  but  the  leader  of  J 
tetun,  iinlese  he  keeps  the  traces  constantly  on  the  stretch,  may  fef 

anently  waate  a  powerful  e£Eort  without  producing  much  effect  up( 
le  caiiiage.  Another  iDconvenience  resulting  from  harneasing  bora 
in  a  team,  or  one  before  the  other,  is,  that  the  leader,  by  tightening  t* 
traces,  is  constantly  relieving  the  strain  from  the  body  horse,  a 
reciprocally,  the  body  horse  from  the  leader,  so  that  these  hon 
labour  under  all  the  disadvantages  of  a  long,  elastic,  and  consta 
yielding  connexion  with  the  load,  which  is  not  only  fatiguing  to  thaj 
but,  in  cases  where  the  resistance  is  variable,  prevents  the  full  a 
united  effect  of  their  exertions  being  properly  communicated  to  1 
carriage,  for,  if  a  slie'ht  obstacle,  as  a  rut  or  stone  in  a  road,  cbechs  tj 
progress  of  the  venicle,  the  shaft-horse  can  immediately  throw  i 
whole  weight  into  the  collar,  and  the  united  effect  of  his  strength  a 
impetus  is  conveyed  unimpared  to  the  vehicle,  and  forces  it  over  ti 
•ibstacle,  but  if  any  elasticity  is  interposed  between  the  power  and  t' 
resistance,  as  in  the  case  of  the  trat^es  of  the  leader  of  a  team,  ti 
whole  or  the  greater  part  of  the  effect  of  impetus  is  lost,  and  that  foji 
which,  if  concentrated  in  one  effort,  would  effect  the  object,  bejj 
lengthened  into  a  continned  and  comparatively  feeble  pull  is  i 
Bumcient.  If  we  wish  to  destroy  the  impetus  of  a  body  movmg  wi 
violence,  we  receive  it  with  a  yielding  resistance.  The  action  J 
catching  a  cricket-ball  exomphfies  this  perfectly,  and,  therefore,  if  if 
full  effect  of  momenttun  is  wanted,  nit  elaalidti)  in  the  direction  of  J 
movement  should  be  avoided."  i 

I  do  not  feel  inclined  to  apologize  for  the  length  of  this  quotatif^ 
when  I  think  of  tlie  admirably  concise  language  in  which  it  is  expre 
and  that  the  facts  it  so  forcibly  and  incontrovertibly  demonstrates,  a 
80  powerfully  in  support  of  my  proposed  system  of  draught  for  f 
artaiery. 

Let  us  then  here  sununaiise  the  defects  of  the  limber  system  c_ 
draught,  not  forgetting  tliat  of  i-equiruig  such  an  enormous  extent  of 
ground  to  enable  even  one  battery  to  come  into  action,  as  yow  wiU 
readily  perceive  from  this  diagram  (Plate  IV,  Fig.  1),  which  is  accord- 
ing to  scale.  You  see  tiiat  eveiy  gnu  requires  a  space  of  nearly 
twenty  yards  to  enable  it  to  tire  at  all  1  Putting  then  the  military 
defects  first,  we  have^ 

1st.    Advancing  back  foremost  and  unloaded. 

2nd.  Covered  by  two  rows  of  your  own  horses,  three  deep, 

3rd.  Exposing  the  whole  sides  of  these  horses  again  to  the  enemy's 
Gre  in  unlimbering. 

4th.  Exposing  them  three  deep  ngaiti,  while  coming  round  to  the 
rear. 

5lh.  When  in  a  position  to  move,  not  in  a  posilifm  to  fight,  am!  vice 
versd. 

Gth.  Each  gun  requiring  the  enormous  space  of  I'J  yards  to  enable 
it  to  fight, 

7th.  Inability  to  bring  your  gimners  up  with  the  gun  at  a  trot, 
without  also  bringing  your  waggons  under  fire. 

8th.  Hy  lejidiug  the  recoil  down  to  the  earth  at  a  sharp  angle  (the 
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inil),  you  require  the  carriage  to  be  dispn^portionately  solid,  and 

ttierefore  he^kvy,  to  resist  such  terrible  shocks. 
With  regard  to  the  mechanical  defects  of  the  draught,  you  have 

krard  Sir  Isambard  Brunei's  evidence. 

Now,  a  few  days  ago,  I  put  the  question  to  a  very  intelligent 
iKmbcr  of  the  '^ advanced  class"  of  artillery  officers  now  about  to 

:  JMS  at  Woolwich :  ^'  I  wonder  who  could  have  invented  the  system 

[  d  dragging  guns  into  action  behind  a  limber  ?"  and  he,  I  thought, 
give  a  very  sensible  reply — ^that  it  was  probably  merely  the  applicn- 
ttm  to  guns  of  the  mode  of  draught  used  with  heavy  carts  or 
cmiages. 

Having  thus  fairly  stated  what  I  consider  the  defects  of  the  limber 
IfBton  <rf  bringing  giuis  into  action,  I  have  now  to  offer  for  your  con- 
Mderation  what  I  venture  to  suggest  as  a  remedy ;  but  hi  doing  so, 
I  BQst  again  beg  of  you  to  remember  that  it  is  not  by  any  means 
hooght  forward  as  a  i)erfect  system,  or  one  without  many  and  perhaps 
■nous  defects.    It  is  for  you  to  balance  the  two  together  and  to 


1st  Whether  the  defects  of  the  limber  system  are  greater  or  less 
tkn  those  of  the  one  I  proix)se. 

Snd.  Whether  the  defects  of  my  system — which  will  doubtless  be 
FRaentlv  disclosed  as  fully  as  I  have  done  those  of  the  limber  system — 
Oitwei^  those  of  the  latter  so  far  as  to  render  it  unworthy  of  exi)eri- 
•entfl  on  a  large  scale. 

This  is  a  model  illustmting  my  proitosed  system,  it  was  made  by  an 
Indian  native  carpenter  and  a  blacksmith  under  my  superintendence,  in 
IMS,  I  invite  your  inspection  of  it,  but  at  the  same  time,  I  must  caution 
jonthat  it  is  not  intended  as  an  exact  model  of  what  a  nine-pounder 
nooth-bore  would  be  if  mounted  on  such  a  carriage,  but  the  principle 
V  futhfolly  shown.  I  must  therefore  ask  any  gentleman  who  discovers 
^^fcktnical  defects — as,  for  instance,  the  probable  weakness  of  the  pin 
WpiTOt  upon  which  the  gun  revolves  between  the  wheels,  and  again, 
tts  effect  of  this  in  weakening  the  axletree  and  axletrec  bed,  which 
•*Id  obviously  be  rectified  in  many  ways,  as  by  employing  a  breech- 
l^iider — ^I  say,  I  must  ask  such  gentlemen  to  remember  that  no  pre- 
^BDBJon  to  mechanical  completeness  is  made,  and  that  they  will  find  it 
**e  profitable  U)  examine  the  sj/stem  offered,  than  the  mode  of  its 
^'ecQtlon  in  a  model.  I  have  been  under  the  impression,  since  my 
pt^posal  was  brought  before  the  notice  of  the  Bengal  Artillery  Select 
^oiiunittee,  in  1857,  until  a  few  weeks  ago,  that  my  idea  of  artillery 
™*nght  was  thoroughly  original ;  but,  veiy  lately,  in  reading  uj)  the 
*tject  in  Louis  Napoleon's  "JEtudes  sur  lo  passe  et  TAvenir  de 
[^Uerie,"  begun  by  him  in  the  prison  of  Ilam,  and  contiuucd  after  he 
''^•ine  Emperor,  I  lighted  upon  tlie  drawing  of  which  I  have  here  made 
*  copv  (sec  Fig.  4).  I  ask  your  indulgence  for  the  roughness  of  my 
^^n,  as  I  am  no  draughtsman,  and  having  to  enlarge  it  to  twelve 
JjttW  the  size  of  the  original — a  j)rocess  quite  new  to  me — I  could  not 
■*!»  to  be  very  successful.  However,  here  i-*  the  sketch,  and  al thong! i 
'^^rii,  it  is  a  tolerably  faithful  copy.  Yun  see  that  the  gun  with  it^ 
^T e\idcnt1y  remains  horizontal  when  fired ;  the  gunner  is  seated  on  the 
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pliuic  of  Uie  axis  of  the  bore,  and  the  horse  aiid  driver  are  behind.   Sdfii 
tho  idea  cohicides  with  miuc,  and  the  gentleman  who  devised  it  can  eer 
taiiily  claim  tho  precedence,  as  he  appears  to  have  made  this  wondcrfot 
skotch  (aroordin^  to  the  Emperor)  about  the  year  14:50 ;  but  I  do  not 
thijik  au  examination  of  my  model  will  show  any  further  coincidenoe 
between  the  two,  and,  to  tell  the  truth,  I  was  rather  gratified  tkv 
otherwise  at  the  discover^-,  for  it  shows  me  I  am  not  so  abaoluta^ 
alone  in  this  field  as  I  thought  I  was.    Still  mure  gratifying  to  me  an 
the  fallowing  remarks,  passed  by  such  au  eminent  artillerist  as  tb 
French  Emperor,  upon  tliis  very  dra^ving.     He  says,  this  figinre  "!•? 
prrsonte  nn  canon  en  maR'ho,  la  bouche  tournee  vers  Tennemi,  toujoiB 
pret  a  tirer.     Un  mantelet  (I  have  left  this  uumentloned,  as  it  doei 
not  bear  upon  the  design)  qui  devait  couvrir  le  canonnier,  le  cheM 
et  le  conducteur,  etait  destine  a  facUiter  le  moyen  d'approcher  M 
Fennemi  avec  moins  de  danger.     Mais,  poiu:  faire  feu  avec  un  caool 
attele,  il  est  necessaire  de  Umiter  la  force  de  projection  de  manito i 
reduire  extrumemeut  Teffet  du  retail,  c'est-a-dire  qu*il  faut  sacrifierk 
puiss^ance  de  la  bouche  a  feu  ;  vei?t  jxfur  cela  que  PArtilien'e  n*a  J4mA 
reaiiits  depuis  cettt  epoqut^  Us  avcuUages  trts-desirablea  qui  etaierU  chtrM 
dans  cc  modele,'^ 

I  shall  come  to  this  subject  of  the  recoil  presently ;  and  yoa  wil 
see  from  the  account  I  shall  give  you  of  the  actual  experiments  nudi 
on  my  principle  with  an  Indian  bronze  9-pnmdor,  loaded  with  a  rouB^ 
shot  and  the  service  i^harge  of  jx^wder,  and  tired  limbered  up,  (W 
Ills  Imperial  Majesty  is  quite  mistaken  in  his  conclusion  that  *^it  i* 
ue^-essary  to  limit  the  projective  force  of  a  gun  fired  in  this  positioi^ 
iu  order  to  reduce  that  of  the  recoil." 

You  all.  I  fancy,  see  the  absuniity  of  this  figure,  independently  d 
tho  defeats  in  perspective,  Ac,  for  which  I  beg  to  observe,  by  the  wi^i 
I  am  by  no  means  responsible.  Supposing  this  tolerably  brawny 
gunner  to  be  fuiuly  seated*  insteati  of  being  apparently  posed— lik^ 
gravestone  illustrations  of  cherubims — upon  nothing,  we  have  th© 
horse  harnessed  betA\>.'en  a  pair  of  shafts  having  little  or  no  suppovty 
to  a  splinter-bar,  which  forms  part  of  the  grim-carriago  itself,  ana  re' 
ceives  by  a  rigid  ctmnectiou  the  whole  force  of  the  rtvoil  I  No  znoitftl 
hitrse  could  ever  have  been  found  to  stand  such  treatment,  and  we 
may  tlien^iore  safely  conclude  this  drawing  merely  to  represent  a  deai^ 
and  n«>t  an  ai'tual  gun  and  carriage  in  practical  use.  This  fact  seems  to 
have  struck  Ilis  >tajesty,  from  the  expression  he  uses,  of  '•  the  very 
ilesiralile  advantages  sought  to  be  gained  in  this  modeC* 

While  ui)ou  the  histoiy  of  the  subject  of  limbers  I  may  mention  a 
remarkable  fact  I  have  never  seeu  noticed  elsewhere:  that  is,  that  in 
the  old  lira  wings  of  siegi's,  kc^  as  for  instance,  in  thiKse  illustrative  of 
the  English  tnuislation  of  Machiavelli's  "Art of  Wan"  of  which  a 
cnriims  black  letter  ci>py  is  to  be  found  in  the  Royal  Artillery  Inatitn- 
lion  Library,  dated  1010 — we  find  f/a/rmm  guns  looking  through  embm* 
sures.  &c.,  uidimbfnd^  with  the  tmil  on  the  ground,  Aiwijield  guns  firod 
horizontally  upon  four  whirls.  We  have  now  extutiy  changed  thia 
arrangemeuL 

I  need  not  repeat  here  that  my  system— <tf  which  I  have  here  a 
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of  my  drawing  of  1859  (obligiagly  given  me  by  Major  Ilev* 

,A^  from  the  Select  Committee  Office),  from  which  this  model 

mode — 18  defligned  chiefly  with  the  view  of  obviating  the  defects 

f  the  limber  mode  of  draught  above  detailed.    Count  Bumford  says, 

■  'faiB  essay  on  ^^The  Force  of  Firad  Ounpowder,"  read  before  the 

bml  Society :-— '^  The  first  step  towarda  acquiring  knowledge,  is  un« 

*  doabtodly  thai  wliich  leads  us  to  a  discovery  of  the  falsehood  of 

*^i«oelved  opinions ;"  and,  without  making  use  of  sucli  a  strong  ex- 

irtsskm,  I  may,  I  hope,  say  without  presumption,  that  when  the  first 

HsDOvenr  was  made,  that  tno  limber  system  of  draught  is  radically 

vronff,  I  bad  advanced  a  considerable  way  towards  rectifying  it,  for 

ndeeo,  the  diief  difficulty  I  have  to  contend  with  is,  not  that  the 

Inber  ^^tem  is  perfect,  but  that  it  is  a  ^^  rbcefved  opinion." 

-  What  I  thoucht  the  first  great  defect  of  the  limber  system  to  be 

nnedied,  was  tne  going  back  foremost  against  the  enemy,  and  being 

fhHged  to  break  np  the  carnage,  as  it  were,  into  two  pieces  before 

Mag  able  to  open  fire.     In  short,  when  ready  to  move,  not  being 

nadhf  to  firiit,  when  ready  to  fight,  not  being  ready  to  move. 

'  Well,  to  liave  the  muzzle  of  my  gim  pointed  at  the  enemy  during 

Ike  advance,  it  was  of  course  necessary  to  get  the  horses  away  from 

As  front.     Where  were  they  to  be  put?    I  have  placed  four  of  them, 

•i  von  see,  in  rear  of  the  ammuiiitiou-box ;  the  otlicr  two  I  place  on 

■inside  of  the  gun  in  front.     These  I  shall  tenn,  by  way  of  distinc- 

thn^  the  first  ^^ propellers"  the  second  ''•ffuidera"    These  names  will 

iN  joQ  an  idea  of  the  work  they  i)erform,  and  if  you  will  observe 

tt0i  while  I  move  the  gun  and  carriage  slowly  to  the  front,  this  will 

hoime  ^ill  more  clear. 

border  to  allow  the  direction  to  be  given  to  the  right  or  loft  by  the 
l^gridere  "  or  front  horses,  a  joint  must  be  placed  (as  indeed  there  i» 
i^il  vehides)  in  the  front  part  of  the  carriage.  I  have  placed  it,  as 
yovsee,  in  the  thickest  and  stronge^^t  part  of  the  trail,  where  it  is  at 
ptant  lodged  by  this  pin  attacliud  to  a  chain  to  prevent  its  being 
ht  I  remove  this  pin,  and,  as  you  see,  the  ^'  guidcrs "  can  now 
Mie  the  front  part  of  the  carriage  (sustaining  the  gun)  freely  to  the 
vil^  or  left^  as  required,  and  so  direct  the  passage  of  the  piece  to  the 
■W. '  These  guiding  hoi-ses  are  both  mounted  by  riders,  who  obey 
4^  ordsre  of  the  No.  1,  conveniently  seated  somewheie  on  the  car* 
■iBff,  to  bring  their  *'  shoulders  right"  or  '*  left,"  as  necessary.  They 
^  is  you  will  observe,  merely  hooked  to  the  side  pieces  of  the  car- 
^fcffuhich  protect  them  from  the  wheels,  and  are  harnessed  to  swingle- 
wi  ttrcogly  attached  to  the  framework-arms,  which  enable  them  to 
'Bvobe  ootmurds  to  the  extent  of  a  semi-circle,  or  any  Uss  portion  of 
lbs  dromiAfeienco.  The  "  propellers,"  you  will  see,  are  placed  so  as  to 
llB^fmtected  CH"  covered,  not  only  by  tlie  gun  itself  and  carriage,  but  by 
•h  immmrition-box  (which  is  shot-proof).  They  indeed  obviously 
^4V  >n  almost  entire  immunity  from  the  enemy's  direct  fire.  You 
Mbiiu  that  thcv  also  are  harnessed,  each  horse  to  a  swingle-tree, 
■ri  each  pair  of  swingie-trecs  to  a  stnmg  pivot,  which  ag«un  is  at** 
twhaj  to  a  massive  splinter-bar,  which  shdes  up  and  down  the  main 
fOiB.    Ton  will  easily  understand  that  by  this  means  each  pair  of 
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horses  can  revolve  outwards  to  the  extent  of  a  semi-circle  on  their  ofi 

ground,  in  doing  which,  the  inner  horse  will  become  the  outer  one,  aai 

vice  versdy  but  the  " off"  and  "  near "  horses  remain  unchanged.    Iti 

of  some  importance  to  notice  this,  for  the  driver,  as  at  present,  irl 

ride  the  **  near "  and  drive  the  "  off  "  horse,  whether  moving  to  tb 

front  or  rear.    The  splinter- bar  is  locked  to  the  pole  by  a  pin  pasaif . 

through  the  iron  collar,  on  which  it  slides  up  and  down.     The  foi9 

exercised  by  the  "  propellers  "  in  moving  to  the  front,  is  thus  carriBi 

along  a  rigid  and  strong  line  of  stout  wood  and  iron  from  the  sphnt*^ 

bar  to  the  joint  or  point  of  direction  of  the  carriage,  where  the  irwa^ 

is  aided,  and  the  direction  maintained  by  the  two  "  guiders."    We  A 

know  how  in  natural  philosophy  the  strength  of  the  lever  is  increairf 

by  the  distance  of  the  force  from  the  fulcrum,  and  in  moving  to  A* 

front,  the  pole  and  trail  of  this  carriage  are  nothing  more  than  a  loaf 

lever,  to  which  obstacles  in  front  act  as  a  fulcrum.    This  model  is  o* 

the  scale  of  about  an  inch  to  a  foot ;  let  us  suppose  then,  this  boA 

which  is  an  inch  and  a-half  thick,  to  represent  a  tabular  stone  or  risiiif 

ground  a  foot  and  a-half  high ;  this,  if  rising  sharpl3\  would  be  a  vfTf 

unpleasant  obstacle  to  a  team  of  horses  harnessed  in  the  present  mod0 

of  draught,  especially  if  moving  at  any  pace.    The  wheelers  wodfl 

get  the  whole  of  the  shock,  the  others  pulling  on  an  elastic  resistance^ 

but  you  see  with  how  vert/  slight  an  effort,  pushing  at  the  end  of  tUi 

long  lever,  I  force  the  gun-wheels  over  this  obstacle,  of  a  foot  and » 

half  sharp  obstruction.    You  obser^'e  how  the  gun-carriage  turns  par* 

tially  in  the  shock,  not  meeting  the  obstacle  fairly, — ^this  is  for  wsn^ 

of  the  "  guiders,"  who,  of  course,  would  spring  upon  the  rising  ground 

pretty  nearly  at  the  same  time,  and  thus  bring  the  gun-wheels  squaM 

on  to  the  obstacle.    To  show  this,  I  will  now  lock  the  joint,  by  whiA 

means  the  lever  is  carried  through  the  whole  length  of  the  carriagCi 

and  the  propelling  force  applied  to  an  obstacle  at  right  angles  to  itf 

exactly  as  though  the  "  guiders  "  were  directing  the  ffun  in  the  saii»« 

right  line  with  the  "  propellers,"    You  observe  that  the  carriage  sur* 

mounts  the  obstacle  with  still  greater  facility,  and  this  facility  is  oi 

course  still  further  increased  in  proportion  to  the  previous  speed  o< 

momentum  of  the  carriage. 

We  will  now  suppose  a  gun  on  the  connected  system  having 
finished  firing  (or  with  any  other  motive)  is  to  retire  in  acticn* 
This  is  effected, — instead  of  breaking  the  carriage  into  halves,  one- 
lialf  with  the  horses  going  left,  the  other  half  right  about,  gun- 
ners jumping  down  from  their  seats  on  the  waggon,  or  running  up 
breatuless  from  where  they  have  been  left  behind — simply  by  moving 
the  horses,  not  the  gun,  which  can  continue  its  fire  uninterruptedly. 
Let  us  begin  an  illustration  with  the  "  propellers  " — though,  of  course 
in  practice  the  thing  would  be  done  by  all  simultaneously — I  wheel 
round,  say  the  near  pair  on  their  pivot,  thus — ^then  the  off  pair: 
pulling  out  now  the  locking  pin  of  the  splinter  bar,  the  whole  bBiek 
gently  along  the  pole  until  the  splinter  bar  is  pushed  back  to  the  foot 
board  of  the  ammunition  box,  the  locking  pin  dropped  into  its  new 
place,  and  these  two  pair  of  horses  are  ready  to  draw  the  ^n  to  the 
rear.    Similarly,  the  "  guiders  "  are  unhooked  irom  their  position  along 
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le  two  side  pieces,  and,  rovolving  outwards,  are  now  facing  the  rear, 
mdy  to  act  iu  their  new  position  merely  as  assistants  in  drawing 
le  gOD,  harnessed  on  two  outriggers.  The  gun  and  carriage  is  now 
Miiqr  ys  move  to  the  rear,  but  the  joint,  or  point  of  direction,  must, 
I  ooorse,  be  changed.  The  front  joint  i»  locked  by  the  pin  before 
lesoribed,  and  the  gun,  for  the  moment  unlimbered — for  this  gun  caii 
mfimber,  if  required.  You  observe,  however,  a  peculiarity  about  this 
Bnibar  arrangement.  There  is,  as  you  see,  a  double  trail  loop,  and, 
of  eonrae  a  double  pin  tail  on  the  limber  axletree  bed.  By  hooking 
^  M  loops,  the  joint  is  locked,  by  hooking  one  onl}',  there  is  a  joint, 
snclly  in  the  same  manner,  and  hi  the  same  place  as  the  present 
flBriages  have  it.  Here  you  see,  I  have  hooked  one  loop  only,  and 
tte  point  of  direction  now  rests  with  the  propelling  horses. 

ijioAer  point  to  which  I  wish  to  call  your  attention  here,  is,  that 
vhn  my  carriage  is  broken  into  halves  or  '^  unlimbered,"  horses  (or 
■ofire  power)  retnain  with  each  half.  This  is  an  important  advantage, 
ior  a  gun  carriage  piecemeal,  i.e.,  two  two-wheeled  carriages,  can 
ttns  be  extricat^  much  more  effectually  from  heavy  ground  than 
M  fonr- wheeled  carriage  could.  If  the  Horse  Artillery  gun  which 
ifaKk  in  the  sand  at  Kamnuggur  in  the  Piinjaub  campaign  had 
pmessed  this  power  of  locomotion,  it  would  not  have  been  lost. 

The  gun  can  now  retire  in  action  at  any  pace,  iu  a  position  similar 
to  what  is  called  by  sailors  ^'  a  stern  chase,"  or  to  the  method  known 
^  hitteiy  drill  as  ^*  retiring  by  the  prolonge,"  which,  as  you  are  all 
svuei  is  simply  a  stout  rope  connecting  the  ti*ail  of  the  gun  with  tho 
jnber,  so  as  to  dispense  with  tho  operation  of  hooking  up  and  unhook- 
Bffeyeiy  time  it  comes  into  action. 

It  IB  now  time  to  show  you  how  I  propose  loading  and  firing  my 

CB  in  this  position,  and  how  the  unavoidable  shock  of  the  recoil  can 
kneiied,  if  not  altogether  obviated  as  regards  inconvenience  to  men 
SBdhocses. 

The  gun,  you  observe,  is  a  muzzle-loader,  although  a  breech-loader 
v^BiU  answer  the  purpoHo  better  in  every  way,  but  at  the  time 
lint  made  my  plan  (1857),  tlie  breech- loaiding  principle  was  inad- 
^■■■ble  with  tiio  Select  Committee,  and  it  was  a  sine  and  non  with 
Bv^ntbns  in  guns,  that  they  should  be  muzzle-loaders.  I  had 
^krefore  to  allow  this  large  space  between  the  wheels  to  enable 
>y  gun  to  be  loaded  without  the  necessity  of  the  pfunners  jumping 
^owtL  It  is  loaded  as  you  see  from  the  rear,  but  bt/  the  muzzle ;  the 
^  beinff  polled  round  for  the  pui-pose  by  a  lanyard  attached  to  a 
^  iu  the  muzzle  mouldings,  the  vent  being  stopped  by  a  plug  of 
V'Dod  covered  with  chamois  leather.  You  may  easily  imagine  now,  the 
(Uer  IneeUng  on  the  seat  where  he  was  sitting  wliile  the  carriage 
VH  in  motion  (or  in  smooth  ground,  the  gun  could  be  loaded  ichile  the 
!■>  was  in  motion),  and  ramming  down  cartridge,  &c.,  over  the  circular 
Mtt  bar,  the  gun  being  elevated  for  that  purpose,  and  to  prevent 
(■Mr  in  case  of  accident. 

I  save  before  stated,  that  I  consider  my  ammunition  Ixtx  to  be  shot 
W  AA\  proof,  except  in  case  of  t*erffcaf  fire,  which  c*ouUi  not  well  be 
weivedm  a  field  of  battle.     I  will  now  h1i#iw  you  my  grounds  for  this 
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out  orders  like  the  following: — "  The  line  or  brigade  will  retire  10a 
12  pac«s  and  halt,  front."  Now  nothing  can  be  easier  than  for  infantq 
or  cavalry  to  "halt  front"  on  their  own  ground,  but  for  a  limbering  bil 
tery,  which  is  84  yards  deep,  to  do  this,  it  not  only  requires  to  admei 
some  40  yards  to  the  rear  of  the  proposed  alignement  before  coma| 
about,  but  to  keep  the  interval  of  a  division  (19  yards)  to  the  right  a 
left,  in  order  to  enable  it  to  come  up  square.  A  connected  batteiya 
the  other  hand,  could  retire  and  "dress  up"  to  any  new  aHgnemed 
with  the  same  facility  as  cavalry  or  iafantry. 

It  now  only  remains  for  me  to  notice  the  becoil,  on  which  accool 
alone,  according  to  the  Emperor  of  the  French,  "  artillery  has  neM 
been  able  to  realise  the  very  desirable  advantages  sought,^  by  A 
vanciug  against  the  enemy,  face  instead  of  bad:  foremost.  I  hiH 
before  stated,  that  the  shock  of  the  recoil  can  be  greatly  lessenedii 
not  altogether  obviated  by  mechanical  means  on  the  connected  systO^ 
where  the  axis  of  the  piece  is  maintained  in  a  plane  practically  iiei4 
horizontal  with  the  surface  of  the  ground,  and  indeed,  as  the  canii^ 
is  slightly  depressed  towards  the  rear,  the  gun  will  in  fact  lemill 
very  considerable  elevation  to  make  its  axis  horizontal  with  the  pWft 
upon  which  the  wheels  travel,  t.tf.,  the  direction  of  the  recoiL  W 
will  be  more  apparent  if  I  lay  the  gun  of  this  little  model  point  bladt 
and  then  turn  its  side  towcotis  you.  You  see,  it  appears  nowtoti 
slightly  depressed,  whereas  in  reality  it  is  about  point  blank.  If  I 
now  unlimber  the  gun,  and  drop  the  trail  on  the  table,  it  is  no  longjjj 
level  with  the  ground,  but  elevated,  at  a  very  considerable  angle.  TO 
reduce  this  an^le,  I  have  to  elevate  the  breech,  or,  in  other  worii 
weaken  the  resistance  of  the  elevating  screw.  But  as  the  centre  d 
gravity  of  the  gun  and  carriage  in  this  position  is  obviously  below  ttc 
axis  of  the  piece,  in  which  direction  of  course  the  recoil,  that  is  th 
fon^e  of  the  elastic  gas  of  the  fired  gunpowder  back  from  the  bnlMi 
is  transmitted,  the  whole  would  obviously,  if  unchecked,  have  a  ten* 
(leiicy  to  revolve  roimd  its  movable  centre  on  being  set  in  motion  IQ 
tlie  recoil.  This  centre  is  of  course  the  axletree  of  the  carriage  eoi' 
i)C('ted  with  the  gun  by  its  trunnions,  and,  if  it  could  be  so  bdanoed 
that  the  trail  could  be  just  supported  and  no  more,  the  gun  and  ctf* 
riage  on  being  set  in  motion  backwards,  would  begin  a  revolution  npM 
this  axis — ^thus.  Now,  what  checks  this  tendency  to  rotate  round  thi 
axletree  ?  VVhy  the  point  of  the  trail  touching  the  ground^  and  if  ftj 
shock  were  strong  enough,  and  nothing  gave  way,  this  last,  foiw 
into  the  ground,  would  form  the  centre  of  rotation,  and  the  gun  tiw 
carriage  tilt  right  over  it — ^thus.  This  destructive  effect  on  the  ^ 
riage  of  course  increases  with  the  angle  of  elevation.  Now  the  slMK* 
thus  given  to  the  carriage  carried  down  to  the  very  earth  itself  !^ 
i  sharp  angle  by  the  trail,  may  be  imagined,  if  not  actually  measnrW 

by  supposing  a  case  in  which  the  earth  would  offer  no  resisttf** 
whatever  to  the  point  of  the  trail,  but  allow  it  to  slip  backwards  dt^  * 
level  plain  with  the  full  force  of  the  recoil.  Strange  as  it  may  setf* 
such  a  case  actually  occurs  in  the  service  of  our  artillery  in  Canso^ 
where  guns  are  occasionally  fired  on  "  glare  "  (which  I  suppose  mc**' 
very  smooth)  ice.    The  recoil  in  such  a  case,  according  to  GenC'* 
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these  spaces  between  the  guns  hare  the  advantage  of  allowing  many 
to  pass  scatheless  which  wonld  be  received  by  a  connected 
i^XMi  which  in  fact  the  enemy's  fire  would  be  more  con- 
This,  which  seems  at  firet  a  plausible  objection,  is  easily 
ished.    In  the  first  place,  artillery  on  the  limber  system  is  always 
hotmyod  to  the  enemy  per  m  when  iidvancing,  or  not  actually  engag^, 
^  tkn  veiy  open  space  whidi  it  requires.   Tjooking  through  a  telescope, 
yoa  cwmot  possiUy  mistake  a  limbering  battery  for  any  other  arm, 
Bad  accordingly  you  proceed  to  demolish  it  daring  its  advance,  while  a 
wafiftnd  battery,  especially  if,  as  might  very  well  be  done,  U  had  Ray 
telf  a  troop  of  cavalry  between  each  snbdi vision,  conld  not  be  dis- 
-HagBshod'  as  artillery  until  it  had  commenced  to  open  fire.    Seeondfy, 
ftl'tmieerUrmiwn  of  fire  be  dreaded,  there  is  nothing  to  prevent  the  enemy 
itmting  their  whole  fire  on  each  gun  isolated  on  the  limber 
SDCoessively,  until  H  was  absdntely  disabled.     Tkirdfyj  the 
'  battery  can  always,  if  required,  open  its  intervals  to  ani/ 
id  have  soldiers  of  otiier  arms  between,  but  the  limbering  one 
ehm  ^bem  to  more  than  19  yards  cImt  interval,  or  thereabouts. 
ijftoat  paralysing  its  power  of  coming  rapidly  into  action.     Again,  a 
lattice  at  this  diagram  will  at  once  show  that  there  are  many  natural 
lid  artificial  objects  on  service — a  mound,  a  farm-honse,  a  few  hay 
ittBkg    briiind  which  such  an  oamly  handled  compact  mass  as  a  con- 
-SKted  battery  could  be  efFertually  protf?cted  from  the  enemy's  fire,  while 
k  would  be  difficult  to  find  114  yanis  of  cover  for  a  limbering  battery. 
Two-thirds  of  the  horses  of  a  connected  battery,  f  .*.,  twenty-four  out 
of  lknty-«iz,  are,  as  yon  have  seen,  protected  almost  absolutely  from 
^  memj's  fire  both  in  advancing  and  retiring,  but  what  is  the  case 
■Hfc  renrd  to  the  limbering  horses  ?     You  see  here,  as  I  have  before 
A»m,  how  it  is  quite  possible  for  the  direct  shots  of  the  enemy  not 
*%  to  pass  through  three  horses  during  the  advance,  or  when  drawn 
^  three  deep  eleven  yards  in  rear  of  the  gim  in  action,  but  also  while 
fwlimberB  aaie  wheeling  to  the  re.ar  in  order  to  allow  the  gims  to  come 
■loaotioD. 

When  we  turn  from  defensive  to  offensive  considerations,  I  snbmit 
^  the  Talue  of  having  guns  on  my  system  is  still  more  marked.  As 
•labeling  battery  occupies  more  than  three  times  the  space  of  a  con- 
MIed  one,  it  follows  that  yxjn  could  plare  three  batteries  for  one,  rn- 
eighteen  guns  for  every  six  in  the  spaa*  allowed  to  field  artillery- 
^fnsent;  and  wheti  one  considers  that  almost  the  chief  value  of  ar- 
tBlTf  lies  in  a  possible  concentration  of  its  fire  in  a  general  engage- 
iHot^  thia  fact  is  of  very  great  ini|K)rtance. 

AaiODg  minor  advantages,  1  reckon  the  ver>-  great  facility  with 
vkfaii  connected  cruns  coiild  be  handled,  compared  with  limbering  ones. 
Aigr  OiBcer  who  has  crimmanded  a  brigade  of  the  thn^e  arms  on  a  fieli! 
iqr«  mut  have  felt  how  awkward  the  gims  are  to  work  comparo'l 
«tt  the  other  branches.  On  the  other  hand,  artillery  Ofiicers  often 
lih  teason,  complain  that  they  receive  orders  applicable  to  infantn* 
crcmalry,  but  very  difficult  if  not  imitossible,  for  artillery  to  execiit*' 
iaflapCsin  of  a  horse  field  battery  in  India,  brigaded  with  infantry  aTi<i 
■    ',  I  have  myself  been  considerably  pnsczled  how  I  was  to  cair^ 

fi  2 
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fectlj  level  trajuwavB  of  polished  ateel,  would  be  more  likely  to  gi 
lis  E^ulte  more  available  for  practice? 

A  couple  of  experimentB  will  show  you  what  I  mean.  Yob  sec  t 
gaa  which  1  have  here  detached,  carries  a  couple  of  horizoutal  bufia 
which,  oi  course  would  be  of  a  ceitain  stren^b,  «nd  tbe  pistons  ff 
<lDBte(i  I  now  load  tbe  gua,  and  Bpruikle  with  thia  bniBh  a  fittle  m 
over  tbe  pistons,  which  sticks  to  tbe  oil  with  which  they  ars  coven 
I  now  replace  the  gun,  and  mark  the  point  of  contact  of  the  wbei 
with  the  surface  of  the  groiuul.  Witli  the  full-Biited  gnn  thia  woold 
done  by  haviug  ,i  ecale  ^adimt«d  on  both  tlio  tramwnys,  besk 
which,  tJie  whole  gait  and  carriage  would  of  course  be  acciii 
loeighed.  1  now  fire  the  gun,  which,  you  see  has  moved  backw^ 
very  Uttte,  and  examine  the  bnffer  pistons,  the  flour  on  which  wiB 
course  have  been  pushed  back  to  the  extent  they  have  been  movod 
into  their  cyb'nders.  These  will  not  show  any  mnik,  because  as  I  a 
before,  thoy  are  too  strong  for  thia  model.  If  then,  the  extent- ' 
itti«eis  have  travelled  may  be  taken  to  represent  the  intrCia  of  tb*| 
and  carriage  +  the  friction,  the  space  cleared  from  Hour  of  lh«  bua 
pistons  will  show  tbe  actual  momentum  of  tha  recoil. 

I  now  tmlimber  tiie  gun,  and  after  preparing  it  in  a  similar  modi 
fire  it  agtunin  the  oew  positioD,  It  ia  obvious  that  by  a  nwubar 
experlmente  of  thlt  kind  en  a  large  soale.  the  aotunl  Tecoil  <i  gl 
under  almoat  every  wndition  of  actual  service  can  be  ascertained^ 
have  a  memorandooi  be>«  of  13  roonda  fired  with  this  model  (I  i 
ngt  take  np  your  time  in  reading  it,  aa  it  is  never  safe  to  reason 
from  experimeuta  with  modt'ls  oc  small  arms  to  the  probable  effectt 
firing  laige  guns),  which  shown  however,  a  curious  fact,  that  a 
perfectly  level  pol^hed  mahogany  table  tliie  Uttlc  model  loaded  n 
only  half  a  charge,  recoiled  as  to  the  wkeeU,  forwarrl  Instead  of  id 
vMvd,  half  on  inch. 

1  will  now  coaefaide  by  i-eading  from  this  pajter  a  short  acooonl 
some  expecimenta  eouducted  at  berozepore  in  1S58,  with  a  9-poBni 
carriage  and  limhei  (Indian  pattein),.  I^it  to  me  by  tbe  late  Ijord  C1( 
for  experimental  pirpoatB  i  my  bat  tery,  jiowever,  having  been  orde 
to  Feahawur.  I  was  not  ^^le  to  condoct.  the. experiments  myeolf,  or  a 
to  bo  present  at  tlie  time, 

"Mj  dear  Boao,^-!  mutt  tell  jou  the  i^ult  ijf  eaiao  cipprimouts  made 
iSr,  Cooli'g  with  'tit(T  R-poundef  gun  j-on  Itorrowpd  from  Ihi'  inagnzinii,  wM" 
witn*Mcd  a  few  dajg  ago,  Thv  gmi  Was  laahed  Ui  ila  Uoibcr  wilh  rope,  Iho  li»op  t 
inctmtact  with,  a  bliwliof  lead  fuilcned  on  the  limber  axle  bcii.  Tlie  fun  vai  la 
with  rauiul  ahat.  and  a  tettict  aharge  of  oowder.  Mr.  Coatea  flrcd  tho  fint  tt 
while  ulting  on  the  gun  curriage  seat,  without  n^  matecial  ionunvEiiiience  to  hil 
—the  recoil  Wm  "7  feot  in  a  verj  Bmooth  IotoI  ^kin.  Several  rounds  were  tlion 
by  Mr.  Ccntes  wliilo  sitting  astride  of  thi  beam,  the  wheels  being  iomollmcs  bio 
to  pt^vmil  the  gun  morinf,  and  sometimot  a)lowi>d  tu  reooil — the  residV  wah  t 
taeUttf.  Two  rouiulfl  woro  fireil  by  Mr,  Coatet  while  the  gun  was  in  motion  tow 
ttt*  Mar,  the.  raialt  being  equallj  BOtiafactnn.  In  one  tnilooce,  I  &□<!.  Serjeuit  il 
tat  on  the  liiubar  bores  whilu  tlie  gun  wat  buing  flml,  uid  we  eipenonaed  no  in 
vonience.  There  is  no  doubt  that  if  thr  recoil  wi»fl  reaiitcd  bj  buffer^  M 
propMO.  the  gnnilGra  could,  with   perfect  ea»e,  sit  upon   the  gun   cania^ 

Mr.  OoWc*  wy»  regardinir  ihii  o«periineiit : —        H'l.*'"    '•      ''''.  ','  '^'H'll 
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EVom  Uio  Grnt  trial  nithout  a  buffer,  it  i«  ^dout  that  bad^ra  oan  b«  (imit1«J, 
yltough  DO  doubt,  the  ihork  am  be  done  ana;  vitb  eatirolj  with  tliem." 

At  ttie  aecoud  pipenmeut,  Ur.  Ooatca  8ub«litut«d  {or  the  shoet  of  load  on  tbe 
Bmber  aitetrm  bed,  of  which  I  had  dotdt  approved,  although  I  remained  long 
nongh  at  Feroztpore  to  icmark  that  he  inlj;nd«d  ttying  it,— an  atteiupt  at  the 
— •—■■•'■"n  of  mj  original  propoanl,  whicli  was  to  place  buffarB  or  Bprings  in  mith  a 
in  tlie  ouriage,  that  the^  would  not  only  servo  to  realit  tjie  Bbocli  of  (lie 
of  tbe  KiiOi  and  take  it  off  the  horeeg,  but  also  cattas  tho  draugbt  to  b«  mors 
mj  to  them  b;  liaiing'a  great  part  of  the  whole  weight  to  be  pushol  u  it  werp, 
[Tided  from  thi^m  by  these  springs.  Hr.  Cuates,  howcrer,  committed  lu^  fiiulta  in 
Be  aecutitm  of  this  design,  which,  with  the  badness  of  the  materials  used,  whioli 
^■^^-Bold  and  worn  out.,  e«u«od,a«  is  detailed,  "  the  greater  part  of  tho  gearing  tfl  giro 
"  00  the  fint  shook.  Hi*  first  error  wa*  innamg  a  spring  of  so  manj  plates  of 
1,  tliM,  Ibr  the  porposn  of  retisting  tho  recoil  of  agim,  which,  it  wiit  ben 


euenCialtv  a  quick,  powerful,  and  sudden  stroke  or  blow, — lus  spring  « 
a  apriiie  at  all,  but  a  mass  of  aloiost  solid  iron,  much  less  impressible  thai.  ..  _ 
Of^lnd  be  had  foniiorlj  used,     Ilis  second  error  was  in  ^plaring  his  buCer 


IS  of  aloiost  uilid  iron,  much  less  impressible  than  the 
ly  iised.     nis  second  error  was  in  ;pl«oing  his  buffet 
.  iiut«id  of  before  chp  limber  mletroo  bod.    Captain  Lewis  thus  describes 
■e«ond  rapCTiment  to  oie  ■- — 
"  I  don't  neciUcat  eiaeily  how  tbe  springs  veie  Bxed,  and  m^  drawing  ii  not  wry 
--~.    The  buiTec  did  not  act,  the  apringa  were,  I  think,  too  stilf,  and  from  the 
a  of  the  recoil  not  being  quite  diruct  upon  the  spring,  the  s^e  bed  vat  ipUt  M 
■ ;  bowever,  Coates  managed  to  fire  a  lew  roundg  ntulo  tho  gun  mu  bslKff  pro- 
tea  the /IVHt  b^  about  tutlce  Eiiropeaa  ffKHHert,  at  a  coaalderable  pace ;   they 
of  coorve  brought  up  sharp,  but  none  of  them  were  thrown  ddwn." 
]fr.  CcBt«  referring  to  this  partial  failure,  enya : — 

did  it  up  haatUy,  and  ike  first  lire  some  of  mj  gearing  gavii  way.  and  I  sus- 
1  the  trial  and  set  to  work  doing  it  subs  tan  tiall;,  and  neit  week  hope  to  giTC 
the  deMh  of  Vhe  erperiment  with  a  buffer." 

aitlier  Mr.  Coatea  nor  Captain  Lewis  state  the  number  of  plates  of  which  this 
but  thej  phwUmwp  hoow  y^iy  great,  ag-Mr-.  Opaftea-iu  a  letter 


na  detailing  the  final  eiperimfint,  soon  after,  eaya  he  even  then  used  20  plates  t^ 
I  bnAri  tliia  letter  is  dated  11th  June,  18S8.  add  sa^s  ;— 

'I  hare  jost  had  a  fair  oiperiniont  with  the  biiS^r;  it  wiu  made  of  four  buggy 
mgl  or  (wenly  plates,  but  three  aprings  would  bavp  done  better.  I  hod  a  number 
AftiDelT  Ofiirers  seated  ou  tbe  Umber  boie«,  and  myself  on  the  guo  axle  asAt ;  I 
_I  At  Whale  driven  to  the  fr6nt  by  men  at  tlie  pace  of  a  good  trot,  and  fired 
■■to^,  and  the  shock  was  not  lo  strong  as  to  rrijuire  you  to  bold  anything, 
MDauus problem  is  solved  most  satis foetarUy.  1  now  propose  to  have  a  trial 
nut  as  soon  as  I  can  get  ready;   in  the  meantime  1  am  going  on  with  my 

f  ijie  gun  and  steering  appaiatue." 

OnUdn  I^cvis  says  of  this  thu'd  experiment  that^ 

*'ft5j»«olt  WM  to  far  satjstautoly,  that  the  shocli  to  men  sitting  on  the  caj"»tiige 
'  IfinfaeT  when  the  gun  waa  discharged,  was  much  less  tliun  it  would  have  boen 
■ont  the  buffer,  but  the  gun  recoiled  ahnoat  na  mixck  as  when  first  limbered  up 
without  buffers;  I  think  the  recoil  was  IVoni  6  to  7  iitit  on  a  very  srooolii  level 

^'1865  SlrWilUaiu  Manafiald  leut  me  anotber  Bimiltir  S-pounder 
id  carriage,  but  as  he  soon  after  removed  me  from  the  horae  batteny 
hich  1  commanilBd,  I  was  agiun  unable  to  cany  out  any  experimeutB 
rfte  Ur(^  Bcalc,  &iid  was,  therefore,  reluetaatly  compelled  to  return 

Cmto  the  arBf  iial  at  Allahabad. 
p  omitted  to  meution  that  of  conrae,  rf  convenient,  enns  on  the 
DDDCcted  system  cotild  be  drawn  by  horses  on  the  liiie  of  march,  or, 
w  prefwTud,  inthc  nsnal  w«y,  the  peculiar  arrangement  IpropoBQ 

g  reserved  for  the  field  of  battle. 

My  diief  aim  baa  been  to  avoid  anything  like  complicated  macliintry 
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to  effect  the  pnrpose  of  E^iidiiig'  tn  the  front,  Slc,  wbicli  tlia 
have,beeii,  sa  1  was,  at  CTiiUiaTiwalla,  under  a  fire  of  ]l>0  guns,  ■ 
rouna  shot,  we  oppiging  them  for  half  an  hour,  with  onlycne  ba 
of  10  heavy  giins,  M-ell  know  to  be  vlterti/  inapplicable  to  artiUor 

At  the  eleventli  hour,  as  I  was  leaving  "Woolwich  this  moniium 
found  the  following  istragraph  Itl  Count  EumFord'Sjeeeays : —  j 

*'  The  iron  18-pounder  ponstructed  at    Munich    was  intended  ] 
covering  troops  retreating;  before  an  advancing  enemj,  and  is  fi 
trived  that  it  can  be  (ireiT  without  stopping,  or  while  it  is  in  full  w 
It  has,  indeed,  often  been  fired,  and  very  qniek,  too,  while  the  hi 
which  drew  it  were  in  full  gailop.    The  carriage,  which  is  upon  J 
wheels,  serves  at  the  same  tune  as  our  ammunition  waggon,  and  i 
for  carrying  the  men  who  nerve  the  gun.     These,  liowever,  i 
three  in  number,  and  more  are  not  wanted. 

"  I  had  contrived  a  gun  on  these  principles  which  could  be  t, 
advancing  a.s  well  as  retreating  in  full  march,  but  as  1  am  not  Q 
writing  a  treatise  on  artillery,  it  would  be  improper  for  mo  to  enlai 
further  on  the  subject,"— p.  21G. 

I  have  only  now  to  thank  ynu  for  the  patient  manner  in  which  ; 
have  listened  to  me. 


Table  of  Results  of  Experiments  on  Recoil  with  Model. 
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Hm  CMtnauJK :  We  mre  rery  mnoh  indebted  to  Major  Boss  for  haying  brought 
m  mahjmd  fbrward.  I  know  peifectly  well,  from  haTing  worked  a  brigade,  the 
rtmne  ineo&Tenienee  which  resulta  from  the  great  length,  from  front  to  rear,  of 
Ni  Boa  and  ita  i^urtenancee,  and  from  the  gun  always  pointing  to  the  rear,  having 
•%■  bioqght  roimd  with  a  long  train  of  horses  to  get  it  into  action.  The  difficulty 
k  the  plan  bdbre  us,  appears  to  me  to  attach  to  the  breadth  of  the  gun-carriage 
■tth  the  nda  horses. 

Mqor  Boil:  This  is  a  mnzxle-loader. 

The  ChKAiuuxr :  But  still  with  a  breech-loader  you  would  havo  a  horse  on  each 
ikk 

^jN»  Boat .  Yes,  on  each  side ;  but  you  could  reduce  the  width  of  the  gun  car- 

'   ne  OunocAV :  It  is  not  often  you  meet  with  roads  wide  enough  for  horses  on 
'  le  of  a  ffun  canriage. 
Bom  :  It  requires  four  yards  only  ;  but  you  could  alwa^-s  adopt  the  limber 
in  marching, 
as  Okaiucak  :  If  yon  wanted  to  bring  your  gun  into  action,  could  you  alter 
■^■RiMiiflnt,  and  haye  Tour  horses  on  each  side  P 
■4*  Bom  :  Yes,  certainly. 

Sm  OKAincAir :  Then  that  does  away  with  the  difficulty  that  occurred  to  me.    I 
II  ttiaking  of  the  breadth  tiiat  the  guns  would  occupy. 

^Hior  B(MI :  lliis  model  is  too  broad  to  show  my  plan  properly :  it  is  broader 
n  then  is  any  necessity  for.    Th ^  present  guns  are  5  feet,  from  tire  to  tire  ;  and 


yy*y  would  only  be  6  feet — 1  toot  more.  It  is  the  horses  that  would  make 
■•jshi  neadth,  but  they  are  not  required  on  the  side  while  on  the  march. 

us  CHJomiLur :  It  is  quite  plain  that  if  vou  can  always  carry  your  gun  pointing 
IB  w  ftont  instead  of  to  the  rear,  it  would  be  an  immense  advantage. 

'Ubr  Bom  :  An  immense  advantage  in  every  way. 


LECTUEE. 


Friday,  Mftrch  IStb,  1868. 

OoLoicm  THB  BnftBT  HoMi   THE  BARL  OF  LONOFORD,   E.C.B., 
Under  Secretary  of  State  for  War,  in  the  Ghaif. 


MODERN  ARTILLERr  AS  EXHIBITED  AT  PARIS  IN  1867. 

By  Lieutenant-Colonel  0.  H.  Owen,  R.A.,  Professor  of  Artillery,  Rdyal 

Military  Academy,  Woolwich. 

Tde  subject  upon  which  I  have  been  requested  by  the  Committee  of 
this  Institution  to  read  a  paper  to-day  is — "Modem  Artillery  as 
exhibited  at  Paris  in  1867." 

No  doubt  many  of  you  visited  Paris  last  summer,  and  I  am  sure 
that  all  who  did  so,  must  have  been  much  struck  by  the  evidences  there 
shown  of  the  progress  made  in  the  manufacture  of  military  weaponB 
since  our  last  Exhibition  in  1862.  The  question  has  often  been  raised, 
as  to  whether  miUtary  aims  and  appliances,  intended  solely  for  the 
purposes  of  destruction,  should  be  allowed  space  in  an  Exhibition 
devotod  to  the  display  of  those  things  which  have  been  contrived  with  a 
view  to  increase  in  every  possible  way  the  preservation,  comfort,  and 
mateiial  prosperity  of  mankind.  I  do  not,  however,  propose  to  discuss 
this  question,  since  it  has  been  practically  solved  by  the  reception  of 
munitions  of  war  into  these  International  Exhibitions,  in  which  the 
gradual  development  of  modem  artillery  can  be  traced  to  some  extent. 

In  my  report  on  the  artillery  exhibited  at  Paris  last  year,  I  took 
each  country,  and  described  tne  guns,  carriages,  and  other  maUriel 
shown  in  the  department  allotted  to  it,  the  object  being  to  give  any 
one  visiting  the  Exhibition,  a  tolerably  accurate  catalogue*  of  what 
was  to  be  found,  and  where  to  look  for  any  particular  object.  Such  a 
plan  would,  however,  be  totally  unsuited  to  tlio  present  occasion, 
involving  as  it  would  do  a  tedious  amount  of  detail,  with  the  greater 

*  The  ordnance  were  not  oatalogned,  except  those  in  the  Britiih  department 
and  a  few  others  dupersed  at  random  among  the  different  classes  in  the  general 
catalogue. — 0.  H.  O. 
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pari  of  which  you  are  doubtless  familiar.     I  shall  content  myseili 
with  endeavouring  to  pdint  out  the  present  condition  of  the  artillery 
flnminenta  of  the  chief  great  Powers. 
la  Older  to  simplify  the  subject,  I  shall  divide  it  into  the  following 


Ordnance. 
Carriages. 
Ammunition. 
In  speaking  of  ordnance,  it  will  be  unnecessary  to  give  a  detailed 
aaqrianation  of  the  different  materials  or  methods  of  construction,  or  of 
Ae  various  systems  of  rifling  and  loading,  as  all  these  have  been  so 
fieqaently  described  and  discussed  within  these  walls.    I  myself  had 
thehanoar  of  reading  a  paper  here  three  years  ago,  in  which  I  attempted 
to  conaider  each  of  the  above  questions  separately,  and  as  it  has  been 
printed  in  our  Journal,  it  would  only  be  waste  of  time  to  repeat  what 
can  easily  be  obtained  if  required. 

I  shall,  therefore,  to-day  merely  draw  your  attention :  1st,  to  tlie 
{MurtiGiilar  materials  and  constructions ;  and  2ndly,  to  the  systems  of 
sUiag  and  loading,  adopted  for  the  ordnance  of  different  services. 

The  ordnance  shown  by  our  War  Department  were,  with  one  excep- 
tioo,  a  10-inch  cast-iron  mortar,  all  built  up,  the  smaller  natures  of 
WMMi^ht-iron  alone,  but  the  three  heaviest  guns,  of  wrought-iron 
exterior,  with  a  steel  inner  tube.  They  were  built  up  on  the  Armstrong 
Method  of  constnictiou,  except  a  muzzle-loading  6 ^-pounder,  in  which 
Aa  Fiaeer  modifications  have  t)een  carried  out. 

Mr.  Ftaser's  plan  of  manufacture  has  very  great  advantages  over 
iih»  Annstrong  method ;  for  besides  the  reduced  cost  and  saving  of 
time,  a  very  much  stronger  construction  is  obtained  by  the  double  or 
tnpie  coiling  and  welding  t«^gether  several  portiouH,  so  as  to  have  but 
ttfw  pjeoee  in  a  gun.  The  liability  to  separation  of  parts,  a  manifest 
4efect  in  the  original  Armstrong  construction,  and  whii'ii  was  lessened 
hj  the  introduction  of  Mr.  Anderson's  hooks  and  recesses,  is  very 
reduced,  if  not  practically  prevented  in  the  Fraser  guns. 
There  is  every  reason  to  lielieve,  that  we  have  now,  by  grafting  the 
modifications  on  the  Armstrong  construction,  and  by  the  employ- 
ment of  steel  for  the  inner  tube,  arrived  at  a  very  Hatisfactory  st^ige  in 
the  manufacture  of  hea\y  ordnance,  combining  as  it  docs  great  strength 
endurance  with  moderate  cost,  and  protection  by  the  wrought- 
extcrior  from  dangerous  results,  sliould  fracture  of  the  barrel 


The  12-inch  or  n00-i>i)undor  riflcjd  gun  was  the  most  powerful  piece 
eahiUted  that  had  bc^en  subjected  t^)  proof,  and  we  must  not  forgot 
that  ear  first  600-pounder,  of  13*3  inches  calibre,  made  by  Sir  W, 
AnnstroDg  several  years  ago,  has  fired  more  than  200  rounds,  some 
wJtik'wy  large  charges  of  90  lbs. 

Until  lately  400  rounds  were  considered  as  the  limit  of  endurance 
df  ov  heavy  built-up  guns  when  fired  with  battering  charges ;  ^tli 
charges,  whic^  caused  little  or  no  scoring^  a  far  greater 
h^  fired  without  injury  to  the  piece,  but  the  scoring  or 
comiaencefli  and  rapidly  increases  with  battering  charges 
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(of  powder  like  our  own),  uuleas  the  rush  of  gas  over  tho  shot  is  prsl 
Tented.  By  plugging  up  the  vent  when  the  Bcoriug  had  increased  to  fl 
dangerous  extent,  and  drilling  a.  new  vent,  tlio  gun  being  reversed,  Uh 
limit  of  endurance  can  be  Dearly  doubled.  Recent  esperimeut  had 
however,  shown,  that  by  placing  a  wad  between  the  cartridge  onH 
base  of  the  projectile,  the  scoring  can  be  prevented,  or  at  least  veiw 
much  lessened,  even  with  battering  charges,  so  that  we  may  coim 
fideotly  expect  that  the  heavy  rifled  guns  we  are  now  making,  ^H 
prove  as  durable  as  the  old  smooth-bored  ordnance.  1  could  givjl 
you  instances  of  ft-inch  gTins  having  stood  500  battering  chargfld 
withont  sensible  injury,  and  of  9-  and  7-incli  guns  which  have  beeufiroH 
over  1,000  rounds.  Sometimes  you  will  hear  of  sen-ice  guns  giving  wajH 
but  on  inquiry,  it  will  be  found  that  they  were  made  seveml  years  agfl 
■when  the  maniifactnre  was  but  imperfecWy  developed,  and  the  materiaU 
not  so  good  as  those  now  used.  .  iM 

In  the  Annex  devoted  to  private  British  exhibitors,  tliree  methods  «■ 
construction  were  illustratea — ^Armstrong's,  Whitwortli's,  and  Pallieet'm 
7wo  Armstrong  built-up  guns  were  sent  from  the  Klswick  Works,  oaM 
a  9-iuch,  with  a  coiled  iron  inner  barrel,  and  the  otlior  a  12-pound(M 
with  a  steel  barrel.  The  Whitworth  Company  exhibited  built-up  stew 
guit»,  and  some  smaller  pieces,  which  were  solid  forgings,  with  scparatiB 
trunnion  rings.  In  the  built-up  guns,  the  outer  portions  are  pressefl 
on  by  hydraulic  presauiv,  instead  of  by  sbrinkiag,  as  in  the  service,  ofl 
Armstrong  guna.  These  ^TTiitworth  guns  possess  no  doubt  gi^ljl 
Btreagth  and  endurance,  so  much  care  beingtaken  in  the  testing  of  ea(^| 
portion,  and  in  the  whole  manufacture,  but  being  made  entirely  ofl 
Bteol,  they  must  necessarily  be  very  expensive,  and  more  dangerous  ffl 
case  of  fracture,  than  those  having  wrought-iron  exteriors.  ThM 
largest  of  them  is  only  a  7-inch  gim  throwing  a  projectile  of  150  IboM 
Major  Palliser  showed  a  9-inch  gnu  made  of  a  coiled  iron  interior,  witM 
an  outer  jacket  of  iron  cast  oier  it,  and  which  had  been  subjected  tfl 
the  test  of  111  rounds  with  heavy  charges  and  projectiles.  You  aiM 
all  no  doubt  aware  that  be  has  for  a  long  time  advocated  the  utiltsatioM 
of  smooth-bored  cast-iron  guns  for  rifled  ordnance,  by  Imring  them  dm 
and  inserting  a  coiled  wrnught-irou  barrel,  and  some  of  snch  converteajl 
pieces  have  stood  severe  tests.  I  think  that  Major  Palliser  will  flufl 
his  chief  difficulty  with  large  ordnance,  in  getting  coiled  barrels  suSH 
ciently  sonnd  to  stand  heavy  charo^s.  Uowcver,  he  is  going  to  statM 
his  own  case  to  you  shortly,  and  1  for  one  shall  be  very  glad  to  hea2 
his  latest  views  and  proposals  with  regard  both  to  the  conversion  asM 
manufacture  of  heavy  guns.  ^ 

het  ua  now  consider  how  tlie  French  make  their  heavy  ordnancei- ' 
They,  like  the  Americans,  have  adhered  to  cast  ii'on,  cont«ntuig  them- 
selves with  huproving  the  manufacture  and  strengthening  the  gnna 
with  exterior  rings  or  bauds.  Wo  in  this  country  have  little  confidence 
in  ordnance  so  made,  if  required  for  firing  heavy  projectiles  with  lai^e 
charges,  the  results  of  our  own  experiments  and  the  fiulure  of  the 
Parrot  nfled  guns  at  the  siege  of  Charleston,  and  the  bombardment  of 
Port  Pisher  in  America,  having  proved  their  liability  to  burst  in  ■{ntc 
of  the  strengthening  ring*.    The  French  heavy  gujia  are  hooped  with 
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:1  rings,  flupplied  to  the  Government  Iiy  MM.  Petiu  and  Gandet> 
pieces  being  cast  at  the  Imperial  Foundry  «t  Ruelle ;  they  are  cast 

illow  on  a  sftiid  core.    The  rings  may  not  at  once  give  way  ou 

letnre  of  the  cast  iron  beneath,  but  they  will  not  prevent  this  fracture, 

id  if  they  should  fail,  would  fly  to  pieces  like  cast  iron  (Plate  V,  fig.  1). 
The  weights  of  the  projectilea  and  charges  put  down  for  battering 

BTpoaes  are  rather  heavier  than  thoao  usud  for  our  Iieavy  rifled 
'nanoe  of  nearly  similar  calibre,  the  French  guns  being  also  rather 
ivier  than  ours;  but  it  must  not  be  forgotten  that  the  French 

{nrder  bunis  more  slowly  than  our  own,  it  is  not  so  pure,  and  gives 

■b  initial  velocity;  25  lbs.  of  English  powder  being  equal  iu  these 

igB  ordnance  to  about  35Iba.  of  French.  With  every  deduction  in 
ftin  due  to  the  comparative  wiiakiicss  of  jiowder,  I  can  hardly 
icve  that  these  large  rifled  gun«  of  cast-iron,  although  strengthen^ 
;h  eteel  ho'jps,  will  stand  any  number  of  battering  rounds.  It  is, 
iFBver,  but  fair  to  state,  on  the  authority  of  a  French  Naval  oflicer, 
,t  one  of  these  guns,  the  canon  de  24  cm.  of  9-45  inches  caUbrc,  has 
d  1,002  ronnds,  the  last  SiiO  beingwith  SlSlbs.  projectjles,  and  531bs. 
rgee.  Thie  case  alone  is  of  httle  value  as  to  the  endurance  of 
tibr  pieces,  for  it  is  well  known  that  unstrengthcned  cast-irou  guns 
1  occanionally  exhibit  the  moat  extraordinary  endnmnce,  but  if  it 
1  be  repeated  several  times  with  different  ordnance,  their  constmc- 
I  may  be  considered  reliable.     The  advantages  claimed  by  the 

_    ch  for  their  system  of  manufacture,  are  facility  and  rapidity  of 

OduutJon,  and  very  small  cost. 

Besides  the  rifled  guns,  a  monster  16'5-iiich  smooth-bored  breech- 

tdog  piece,  made  in  the  same  way,  was  e\hibiteil.  It  is  intended 
fire  a  660 lbs.  spherical  shot  with  a  110  lbs.  charge,  and  weighs  39 
or  16  tons  more  than  our  600- pounder  rifled  gun.     Nothing  can 

p  lesmt  of  its  performance,  acid  it  was  <laubtless  made  like  the  1,000- 
(Hmder  Krupp,  expressly  for  the  Exhibition.    Keing  a  smooth-bored 

in,  with  a  charge  no  greater  in  proportion  to  the  shot  {^)  than  those 
the  rifled  j^iiis,  it  is  quite,  if  nut  more  likely,  to  stand  than  thoy  are, 

ppMinp"  the  casting  to  ba  equally  sound,  which  is  a  more  ditlicult 

Mer  with  such  an  enormous  mass. 

'The  ordnance  that  next  claim  our  attention,  are  those  which  were 

liibited  by  M.  V.  Krupp,  of  Essen,  iu  Pnissin.  The  enormous  scale 
which  M.  Knipp'a  works  arc  conducted  wiW  be  understood,  wheu  it 

BtKted  that  they  cover  about  450  acres  of  irround,  about  oue-fonrtb 
which  is  under  cover;  that  the  number  of  men  employed  is  8,000, 
ides  2,000  more  in  the  coal  mines  at  Essen,  at  the  blast  furnaces  on 
Rhine,  am)  at  the  iron  pits  on  the  Rhine  and  in  Nassau ;  also,  that 
iog  laat  year  the  produce  of  the  works  was  61,000  tons,  by  means 
112  smelting-,  reverberalory,  and  cementing  furnaces;   195  steam 

tginee,  from  ^  to  1,000  horse-power ;  49  st^'am  hammers,  from  1  to  60 

~is(tb«  blocks):  110  smiths' forges,  318  lathes,  til  planing  machines, 
catting  and  shaping  machines.     The  establishment  has   already 

UTBr«d  3,500  guns,  valued  at  over  £1,050,000,  most  of  tlieni  being 

led  breecli-loaders  from  4  to  300-poimders. 

The  IjOOO-pounds  sent  by  M.  Krupp,  wan  the  largest  piece  in  the 


94  MODERN  ASTIIXEST  A8  EXHIBITED 

Exhibition,  that  had  never  been  iBred.  It  is  a  built-np  steel  gun,  witii 
forged  inner  tube  strengthened  by  rings  forged  from  ingots  witboiit 
welding,  and  took  sixteen  months  to  make,  working  <Iay  and  nighl. 
We  thought  £4,000  a  very  heavy  price  for  our  first  GOO-^unders; 
what  Government  would  be  likely  to  pay  £15,750  for  those  1,00(^ 
pounders  ?  No  purchaser  is,  however,  required,  as  tlie  monster  gmi 
fias  been  generously  presented  to  the  Prussian  Oovemment. 

Next  in  size  to  the  l,000->pounder  was  a  9*inch  gun  forged  in  one  maas* 
with  tlie  exception  of  the  trunnion  ring,  from  a  steel  ingot.  This,  and 
a  6-inch  gun  are  splendid  steel  forgiugs,  and  were  stated  to  have  beea 
subjected  to  the  test  of  firing,  the  former  120  rounds  with  45Uml 
charges,  and  the  latter  100  rounds  with  121b6.  charges,  but  the  wdgbte 
of  the  projectiles  were  not  given.  Some  8-indi  steel  guns  sui^uad 
to  the  Russian  Government  by  M.  Erupp  were  found  to  stand  ijfwet 
400  rounds,  and  the  4-pounder  field  guns  exhibited  were  stated  to 
have  fired  increasing  charges  up  to  ^Ibs.  and  1221bs.  shot.  Theie 
can  be  no  question  that  the  Kmpp's  steel  forgiugs  are  admirable,  sad 
confidence  appears  to  be  placed  by  both  Ptiissian  and  Russian  GrOveOK 
ments  in  even  the  very  largo  ones  for  ordnance ;  but  besides  tbttur 
enormous  expense,  it  is  at  present  doubtful  whether  uniformity  in 
quality  can  be  obtained  in  heavy  masses  of  steel,  the  danger  to  be 
-reared  being,  that  while  some  will  stand  enormous  and  continued  strain^ 
others  may  fracture  suddenly  like  cast-iron,  breaking  up  into  numeroiB 
pieces  wiUiout  waning.  Many  of  oven  the  small  Prussian  field  gvBs 
burst  during  the  late  Oerman  campaign  but  this  was  attributed  bgr 
M.  Krupp  to  the  defects  in  the  breech-loading  arrangement. 

Other  steel  guns  were  exhibited  by  different  German  manufactnran, 
but  they  were  generally  of  small  (^bre;  and  a  few  steel  blocks  for 
guns  were  sent  by  Russia  where  three  steel  factories  are  being  esta- 
blished by  the  (Government. 

Sweden  showed  two  heavy  cast-iron  guns,  one,  which  was  rifled, 
being  hooped  with  steeL  I  could,  however,  obtain  no  informatian 
about  thorn. 

The  United  States  of  America  sent  none  of  their  powerful  smootb- 
iiorc  ordnance,*  but  we  have  little  reason  to  regret  their  absence,  ainoB 
our  own  Government  has  procured  one,  at  the  suggestion,  I  believe, 
of  the  enlightened  Pi-esident  of  the  Ordnance  Select  Committee, 
Brigadicr-Generai  Lefroy,  the  performances  of  which  you  have  all,  no 
doubt,  watched  with  great  interest.  The  guns  manufactured  on  the 
Rodman  plan  are  magnificent  castings,  and,  as  wo  all  know,  most  for- 
midable pieces  for  short  ranges.  They  have  also,  no  doubt,  be^i  pro- 
duced at  a  comparatively  sinall  cost.  It  is  not  easy  to  ascertain  what 
has  been  done  lately  in  the  way  of  rifled  ordnance  in  America,  but  thm 
following  statement  occurs  in  the  ^^  Annual  Report  of  the  Secretary  of 
War,"  for  1866.  "  The  experiments  which  have  been  carried  on  at 
^'  Fort  Monroe  Arsenal,  to  test  the  power  and  endurance  of  the  8-ind) 
'*  and  12-inch  rifle  guns,  made  of  cast-iron  by  this  department,  arc 

*  A  tabic  of  thom  wm  aWen  in  my  Uwt  lecture,  and  will  be  found  »t  p.  81(8, 
Tol.  ix,  of  ili«  Jomrmal  qf  iJU  Uojtal  UiitBd  Senic^  IiuiUMiio».^0.  U.  O. 
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"  ^iffifij  aatwfaotory,  and  warrant  the  belief  that  cast-iron  xifle  ^nns  of 
*'  Ihonn  4SalUae8  may  be  introduced  into  the  military  service  with  safety 
*^  juid  advantage.  The  12-inch  rifle  throwing  a  projectile  of  GOO  lbs., 
**  and  with  55  lbs.  of  powder,  has  been  fired  390  times.  It  is  believed 
'•  Aai  BO  rifle  gun  of  this  calibre  has  ever  given  so  great  endurance. 
**•  She  further  trial  of  these  guns  will  be  continued.''  With  regard  to 
4toltttternart  of  this  passage,  I  will  remind  you,  that  55  lbs.  is  a 
smalf charge  for  a  GOO-pounder.  We  have  fired  chi^ges  of  90  lbs. 
a  600-pounder,  although  75  lbs.  will  probably  be  the  limit  in 
Besides  this,  liowever,  we  must  remember  that  55  lbs.  of 
Aawrinan  powder  is  equal  to  very  little  more  (about  45  lbs.)  than  the 
qiiantity  of  English  powder  used  with  our  9 -inch  guus.  I  do  not 
mean  to  deny  the  formidable  power  of  the  American  600-pounder,  but 
to  poi&t  «iit  that  with  a  charge  of  little  over  ^,  390  rounds  is  no  groat 
performance  after  all.*  In  fact,  I  believe  our  smooth-bored  cast-iron 
gaps  would,  if  rifled,  stand  diarges  of  ^  or  even  ^,  without  being 
atmngthemed  or  lined. 

I  liavedbiefly  dwelt  upon  the  materials  and  constructions  for  heavy 
since  for  small  or  moderately  sized  pieces,  up  to  5  or  6  inches' 
calibre,  no  difficulty  is  expei-ienced  in  getting  tlie  requisite  amount  of 
■tJBPgtb  and  euduiance.  Tliis  was  sufficiently  proved,  although  pretty 
laaH  known  bef (»e,  by  the  Armstrong  and  AVliitworth  experiments,  the 
giBia  loade  for  which  stood  over  3,000  rounds,  some  of  tiie  last  being 
vstli  large  charges  and  increasing  weights  of  shot,  air  spaces  being 
Jeft  between  the  cartridges  and  projectites,  so  as  to  test  the  guns  as 
aaifarely  as  possible.  Except  in  our  own  servic-e,  and  in  tliat  of  Prussia, 
IviQiiaB  18  filuU  employed  for  field  guns.  The  Dutch  Government  cxhi- 
Utodaome  of  their  old  smooth-bored,  cast-iron  and  bronze  ordnance  con- 
mtad  into  rifled  guns  by  lining  witii  bronze. 

If  we  now  turn  to  the  questions  uf  rifling  and  loading  it  will  be  seen 
that  there  is  much  diversity  of  opinion  among  artillerists  respecting 
the  ndative  advantages  of  different  systems.  In  our  own  service,  the 
amallor  natures  of  rifled  guiifl  are  breech-loading,  with  soft-coated  pro- 
jactihiB,  and  the  larger  pieces  and  ver^'^  small  mountain  service  guns. 
miule-loading  with  projectiles  provided  with  studs,  the  genera) 
ofaaion  being  also  in  favnur  of  the  latter  system  for  small  as  well  as 
Inm  rifled  ordnance. 

Mr.  Whitwortli  adheres  to  his  modified  hoxagonal  bore  with  hard  pro- 
jectile, but  Sir  W.  Armstrong  accepts  the  AVoolwich  system  of  rifling 
for  hia  large  pieces.f  Mr.  Mackay's  method  of  obtaining  roUtion,  by 
ptacing  sawdust  between  the  cartridge  and  shot,  was  not  represented. 

In  France  the  smaller  rifled  giuis  are  nnizzle-loadiug  with  studded 
projectiles,  while  the  heavy  are  breech-loading  also  with  button  pro* 
iecfilea.  In  the  Dutch,  Belgian,  Spanish,  and  Swedish  servioen  miizsle- 
loading  guns  with  button  pi-ojectiles  are  used.     In  Prussia  and  Ruasiii 

•  It  has  been  stated  tliat  the  20-iiu'li  Amcrirnii  jjiiii  lins  born  firod  irith  200  Ihi'. 
fhams,  and  1,100  llw.  shot  (Armv  and  Namt  Gazrtif,  22  FrhniBrr,  ISCH).-  C.  H.  O. 

^  Sir  W.  Ajniiat«>ng  it  now  lupplnng  the  Austrian  and  Italian  GoTommente  with 
heftvyordiiianoe,  made  on  hit  principtu  and  rided  on  the  Woolwich  •jBlcm.— C.  H.  O. 
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breocii-loading  with  soft-coated  projectiles  is  employed  for  both  light  and 
heavy  guns.  In  Austria  the  guns  m-o  muzzle-loading',  but  the  projec- 
tiles have  )K)ft  coatings  with  projecting  ribs  to  fit  tho  grooves  iu  tbs 
bore  of  the  piece. 

With  reai)ect  to  different  systeraa  of  rifling,  which  have  occasioned 
80  much  confusion  and  mystery,  I  wiU  repeat  what  I  said  hers  before, 
that  the  system  is  not  of  Buch  very  great  impoi-tance  ;  good  results  as 
regaixls  accuracy  of  fire  may  donbtlesB  be  obtained  witli  moat  of  them, 
if  botli  guns  and  projectiles  are  manufactiued  with  equal  skill  and  care. 
The  great  thin^  after  all  is  to  get  a  strong  and  enduring  gun,  and  then 
to  adopt  a  syatem  of  riding  which  shall  ful£l  the  foUowing  condi- 
tions : — 

1.  Simplicity. 

2.  Non-hability  of  pi'ojectile  to  jamb  either  in  loading  or  firing. 

3.  It  mugt  not  entail  too  great  strain. 

i.  Bnt  will  allow  of  the  use  of  large  charges. 

It  will  not  l>e  necessary  to  say  anything  about  the  two  jVrmstrong 
systems  of  bfeec/t-loatUng  in  the  sei-vice,  and  I  will  therefore  confine 
my  remarks  to  a  description  of  the  Fi-ench  aud  Krupp  systems,  wliich 
were  exliibited  in  Paris. 

The  bore  of  the  French  gim  is  closed  by  a.  steel  plug,  with  a  thread  iu 
its  exterior  surface,  fitting  into  a  sci-ew  in  the  breech  of  the  piece 
(Figs,  2  and  4).  The  thr^d  does  uot  extend  round  the  plug,  but  it 
consists  of  three  separate  equal  port^ions,  which  together  cover  one-half 
of  tlie  surface  of  tlieplu^;  the  thread  is  romoved  from  the  three  inter- 
vening spaces,  and  this  la  also  the  cane  in  the  breech.  The  plug  can 
therefore  be  easily  entered,  its  screwed  portions  passing  up  the  plain 
surfaces  in  the  breech ;  but  when  pressed  home  aud  turned  through  an 
eighth  of  a  cirolc,  the  threads  of  the  plug  enter  those  in  tho  breed), 
and  the  plug  is  secured  in  its  place.  To  prevent  the  escape  of  gas,  a 
steel  cup,  which  requires  changing  after  about  200  rounds  have  been 
fired,  is  attached  to  the  front  of  the  breech  plug,  but  docs  not  turn 
round  when  the  latter  is  screwed  in  oi'  out. 

The  plug,  when  withdrawn  from  the  gun,  is  supported  on  a  saddle 
or  tray  attached  to  the  breech  by  hinges,  so  that  it  can  bo  turned 
round  through  a  iiuarter  of  a  circle  to  allow  of  the  piece  being  loaded. 
The  pi'ojeclile  is  loaded  in  a  bearer,  which  projects  over  the  screw  to 
prevent  its  being  injured,  and  is  guided  into  its  place  by  mean.')  of  a 
directing  groove  extending  through  the  chamber  to  the  rifling,  A 
seaweed  wad  is  inserted  between  the  shot  and  charge.  The  lanyard 
passes  through  a  movable  eye  attached  to  the  breech,  and  caiuiut  bu 
pulled  until  the  plug  is  home  (Fig.  3).  The  eye  is  kept  down  I 
a  spring,  so  as  te  nip  tlie  lanyard,  until  the  lever,  which  i 
the  plug  into  its  place,  has  been  pressed  down,  and  coming  in  c 
with  the  eye,  raises  it.  This  system  of  breech- loading,  which  is'u 
for  the  four  naval  rifled  gims  and  the  monster  smootli-bore  piece,  ii 
Bud  to  work  easily  and  to  be  secure.* 
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EKni|)p  showed  several  systems  of  breech-loading,  two  of  which  are 
Mfiel  and  well  worthy  of  notice.  One  of  these  breedi-loading  arrange- 
■eili  was  in  the  nine-inch  gnn,  and  the  other  in  a  four-pounder,  and 
B  kth  there  is  but  a  single  wedge.  The  apparatus  in  the  nine-inch 
gn  ooDsiBts  of  a  simple  cylindro-  or  round-backed  wedge,  the  flat  front 
■Aoe  forming  the  bottom  of  the  bore  (Figs.  5,  6,  and  7,  Plate  VI.)  It 
01  be  quickly  moved  in  or  out  by  means  of  a  screw  in  the  top  of  the 
iBlge,  working  half  in  the  latter,  and  half  in  a  nut  let  into  the  metal  of 
fbtiin  above.  To  force  the  wedge  completely  home,  another  screw  in 
flbnck  of  the  wedge  is,  however,  necessary.  The  nut  in  which  this 
Mmd  tightening  screw  works  has  a  certain  amount  of  play,  right  or 
hft,  bat  it  can  be  rendered  immovable  by  the  head  of  a  catch-}>in, 
Udnd  the  wedge  and  at  right  angles  to  it,  being  screwed  forward 
■to  a  slot  cut  in  the  back  of  the  nut.  The  nut  being  thus  fixed,  after 
tk  wedge  has  been  nearly  brought  into  its  place  by  the  first  screw, 
tk  point  of  the  tightening  screw  pushes  the  wedge  home.  A  shot 
Wnr  is  attached  l^hind  the  breech,  through  which  a  wooden  loading 
hi,  with  the  projectile  in  it,  is  inserted,  and  the  shot  thus  prevented 
ta  catching  in  the  wedg^-slot.  It  is  said  that  the  Russians  have 
il>^  this  system  of  breech-loading  for  heavy  rifled  ordnance.  The 
■lontages  claimed  for  it  are  8implicit3%  unifonn  distribution  of  strain, 
vangnlar  surfaces,  and  strength.  When  I  saw  it  in  the  Exhibition 
itoM  be  easily  and  rapidly  worked,  of  course  without  being  fired. 
Ae  escape  of  gas  is  prevented  by  the  use  of  a  copper  cup,  plaani  in 
rtvloaflang.  When  lately  tried  in  Austria,  the  copper  nips  were  not 
food  to  answer ;  but  by  substituting  the  Broadwell  ring  for  them, 
ftii  broech-loading  arrangement  answered  perfectly.* 

The  breech-loading  arrangement  of  the  four-poundiT  differed  in 
■Wttil  respects  from  the  nine-inch  (Figs.  8, 1),  and  10).  The  wedge  is 
Koond  behind,  but  rectangular  in  front,  and  works  in  a  slot  running  across 
As  breech.  The  wedge  is  provided  on  the  left  side  with  a  screw  turned 
^  a  lever  handle ;  this  screw  works  into  a  thread  running  across  the 
toech  over  the  wedge,  which  is  brought  into  its  required  position 
b  taming  the  handle.  A  locking-pin  drops  down  from  the  top  of 
■B  brteoi  into  a  shallow  groove  in  the  upper  surface  of  the  wedge, 
lod  keeps  the  latter  securely  in  position.  On  the  face  of  the  wedge 
!■  a  Bt^l  (Broadwell)  ring,  whicn,  when  home,  fits  against  a  similar 
^  in  the  bottom  of  the  oore,  and  prevents  the  escape  of  gas.  This 
*PpMn  to  be  a  very  simple  and  excellent  arrangement,  and  can,  no 
wH,  be  worked  with  facility  and  safety.f 

^  '  "  The  breech-loading  apparatus,  in  the  first  guns  sent  by  Krupp,  did  not 
"iimu  all  juit  demands  as  the  copper  cups  required  tho  greatest  attention  and  did 
^  lot  merent  the  jammine  entirely,  out  since  the  introduction  of  Broadwcll's  ring, 
"■mo  rnnains  BerriceaDle  far  beyond  a  hundred  rounds,  prcTcnts  entirely  every 
■"  of  OM  with  its  elasticity,  and  requi^'s  no  attention  at  all,  Kruytit^B  Sundketl 
'mt  u  reallr  perfect."  (Extract  of  a  letter  from  Count  Kielmansegge,  an 
Xavml  Omcer.)    The  Broadwell  ring  gave  perfect  satisfaction  in  Kussia. — 

t  A  Hnwian  general  officer  informed  me  that  his  Qovemment  were  casting  a  largo 
■■■hu  of  branie  field  guns,  which  would  have  tho  brccch-loading  arrangement  of 
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There  were  ^veml  guns  eshibitcd  having  the  WahrendorS  uid 
other  breech-loftding  airangemeuts,  but  ibem  need  not  detain  as. 

I  will  DOW  Bay  a  few  words  on  gtiii  carriag;es,  in  the  materialR  aac) 
cuostnictions  foi'  which,  rnany  chants  and  nindificatioDS  have  lately 
beeu  introduced.  As  our  ordnance  hare  incretisod  ia  size  and  weight, 
greater  strength  has  been  required  in  the  carriages,  and  adilitioMi 
mechanical  apjilianceB  for  worloDg  them  with  facility.  The  neceasarf 
couditione — strength,  durability,  facility  of  working,  and  control  m 
recoil — are  obtained  without  difficulty  in  a  carriage  for  a  gun  of  oomJ 
paratively  email  oaUbre;  but  for  picea  weigmng  many  tons,  and 
firing  heavy  projectiles  witJi  large  chargea,  it  ia  no  easy  matter  to 
combine  these  oonditious.  By  the  subetitation  of  wrought  iron  f« 
wood,  Bufficient  strength  and  durability,  without  unwieTdineBS,  OHi 
doubtless  be  secured  i  and  it  must  have  been  noticed  in  the  Bshibition 
that  wood  haa  been  entirely  discarded  as  a  material  for  the  gun  car' 
riagea  of  heavy  ordnance.  -^M 

Much  attentjon  having  been  devoted  in  England  to  the  qnesticfflJjjH 
muazle-|Hvotittg,  it  was  disappointing  not  to  find  any  carriages  on  tl^| 
priuciplt),  or  even  designs  or  models,  either  in  the  Wiir  Offi(»  '^'^''^^1 
or  in  that  of  the  private  British  eshibitors,  although  several  exeeXt^^^ 
models  were  shown  by  Prussia  and  Austria.  There  were  some  safl^| 
models  to  iliustrale  Captain  Heathoru's  method  of  muzzle-pivoting  ^| 
the  building  of  the  British  naval  eshilHtion,  but  being  small  in  aiKej  ll^H 
not  properly  labelled,  they  may  not  probably  have  attracted  m^^l 
attoutiou.  Mr.  R.  Mallet,  C.E.,  who  has  paid  so  much  attentJott^H 
artillery  matters,  and  is  the  author  of  the  able  work,  "  The  PbyM|^H 
Conditions  involved  in  the  Construction  of  Artillery,"  proposed  Bfl^^| 
years  ago  several  desigiia  for  muzzle -pi  voting,  and  more  recentt^^| 
cnrriage  contrived  by  Licuteuaiit-Colouel  Sfaaw,  R.A.,  for  a  GB-ponnl^H 
has  been  tried  with  suocess.  There  were  also  no  models  or  drawii^| 
of  another  carriage  oa  an  entirely  novel  principle,  and  which  apptf^H 
to  offer  several  advantages.  I  aUude  to  Captain  Moncrieff  s  cona^^| 
poise  carriage.  It  will  not  be  necessary  for  me  to  describe  it,  as  ^H 
inventor  has  himself  explained  the  construction  here.  I  will  oitty  Bf^H 
that  a  carriage  is  now  being  made  in  the  lioyal  Carriage  Departmi^H 
under  the  personal  superintendence  of  C'aptain  Moncrieff,  and  that  j^H 
shall  all,  I  feel  sure,  look  forward  with  great  interest  to  the  resulU^H 
experiments  with  it.  Should  such  carriages  work  sadsfactorily,  4^1 
teries  can  be  made  for  them  without  embrasures  or  shields.  ^H 

It  will  not  be  necessary  for  me  to  describe  onr  service  iron  cnrriB|^H 
their  construction,  the  compressor  arraiigemont,  and  other  de9^| 
having  been  expired  here;  besides,  there  are,  no  doubt,  many  in^^l 
roiMH  who,  having  been  at  Woolwich,  Shocburyness,  Portsmoutbf^H 
the  Parie  Exhibition,  have  had  ample  opportunity  of  examining  tM^H 
I  will  only  then  remind  you  that  we  have  numbers  of  excellent  ^vkmhJH 
iron  carriages  for  our  heavj'  rifled  ordnance,  that  garrison  carriagei^H 
tlie  same  material,  but  of  lighter  constnictiou,  Iiave  lately  been  adCCTH 
for  64-pounder  rifled,  32-pounder.  and  S-inch  smooth  bored  guns,  IBH 
we  possess  iron  sling  waggons  for  moving  our  heavy  guua,  and  fli^M 
Stwcl  c.irriagea  for  the  small  mountain  guns  were  lately  sent  to  A^^| 
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Sir  W.  ArmBtrong  exhibited  an  iron  field  gon-carriagc  which 
Unaiiy  oxoellent  points,  besides  a  box-girder  caiiiage  for  his  9-uich 

Tie  wrought  iron  carnage  for  heavy  rifled  ordnance  shown  by  the 
heneh  had  box-girder  brackets,  but  the  method  of  elevating  the  gun, 
■dof  ghing  compression  to  the  carriage,  differed  from  ours. 

The  breech  of  the  gim  \a  supported  on  a  chain  suspended  between 
Ike  brackets,  this  chain  con  be  raised  or  lowered  by  turning  two  handles, 
<Be  outside  each  bracket.  The  compression  is  given  on  b()th  sides  by  a 
knhof  gun-metal  embracing  the  side  piece  of  the  slide,  the  thickness 
rfvUch  increases  from  front  to  rear,  so  that  the  compression  becomes 
fjukst  18  the  piece  recoils. 

X.  Kmpp  allowed  the  wrought  iron  field  carriages*  used  in  the 
ftiittu  and  Russian  services  respectively.  Spain  also  8h<nved  models 
4ldd  gun  carriages,  sling  waggons  and  carts,  and  devil  carriages,  alJ 
cdnmght  iron. 

fionly  remains  to  consider  the  ammunition  now  used  by  artillerymen. 
Ah  term  amnninitwn  includes  an  enormous  quantity  of  stores  and 

^368  of  all  kinds,  besides  fusses,  cartridges,  wads,  and  tubes,  but 
only  refer  briefly  to  those  wliicii  have  betMi  recently  introduced 
tibif  it  for  granted  that  you  are  familiar  with  the  rest. 

lithe  first  place  there  are  the  Palliser  projectiles,  both  shot  and 
ih^  employed,  as  you  are  aware,  for  the  iienetration  of  iron  defences, 
kriAicn  purpose  they  have  answered  so  ix^markably  well.      As  a 
MkU  for  firing  against  thick  iron  armour,  ordinary  cast  iron  is  use- 
IMI^  breaking  up  without  producing  injury.     Wrought  iron  is  too  soft^ 
ifreit  proportion  of  the  work  on  impact  beuig  expended  in  flattening 
•I  the  shot.     Steel  answers  well,  but  is  enonnously  expensive.     The 
MMial  feature  of   the   Palliser  projectiles  is  that,  beuig  made  of 
IfefeMly  selected  brands  of  iron  and  chilled  in  casting,  they  possess 
ftfHM  hardfU/iAt  the  property  requisite  in  pn>jcctileH  fired  at  iron  plates 
llh  high  velocities.     Besides,  however,  this  property,  they  have  a 
■hlid  {ogival)  head,  which  both  theoryf  and  practice  appear  to  prove 
■  flie  most  favourable  fonn  for  the  penetration  of  iron  masses.     An 
fUtkmal  mnd  mr^t  im^xirtant  advantage  is  the  cheapness  of  the  manu- 
of  these  projectiles,  their  cost  bcMiig  al)Out  one-fifth  of  that  of 
flteel  projectiles.    The  steel  projectiles  shown  by  M.  Krupp  and 
had  also  ogival  heads. 
h  die  next  place  is  the  Boxer  shrapnel  for  rifled  ordnance,  in  which 
if  ettentsal  features  of  a  shrapnel  shell  are  embodied.     Such  a  shell 
M  from  a  rifled  gun  having,  previous  to  breaking  up,  a  n)tatory 
MSoo,  conHiderable  lateral  spread  is  given  to  the  bullets  when  released, 
lid  in  the  isegment  shell  this  is  iiK-reaaed  in  consi*quence  of  the  charge 
khg  in  the  middle  of  the  shell. 
h  the  Boxer  shrapnel  the  charge  is  placed  in  a  chamber  at  the  base, 

•  Tk»  wiwieldy  wirriagc  of  tho  lOOO-fwi under  wns  a  more  bed.— C.  IT.  O. 
t  Ocoeral  Mayef(«ki,  of  tho  Kus^ian  ;ii!n'ic(',  han  written  a  muthcnmtical  inemoir 
itUtqwrtion  which  wm  reviewed  bv  Mr.  Mallet  in  the  early  numbers  of  thu 
of  1867.— C.  H.  0. 
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BO  that  on  explosion  there  is  no  tendency  to  increase  the  lateral  spreftd 
of  the  buUeta,  but  rutlier  to  impart  higher  velocity  and  therefore  to 
pve  greater  penetration.  A  tube  leads  the  flash  from  the  fuse  to  the 
bursting  charge.  The  shell  is  filled  with  bullets  of  lead  imbedded  in 
rosin.  The  Bpheriral  form  and  density  of  the  bullets  are  better  for 
range  and  penetration  than  the  angular  form  and  light  material  of  the 


The  Austrians  have  also  Bhrapne!  shell  on  the  same  principle,  with 
the  burating  charge  at  the  back  of  the  shell. 

The  ingenious  rocket  lately  proposed  by  Mr.  Hale,  and  now  adopted 
iiito  our  service  was  also  exhibited.  In  the  base  are  three  vonta,  and 
round  one  aide  of  each  vent  is  a  circular  metal  plate  projecting  about 
two  inches  from  the  base;  when  the  gas  issues  from  tlie  vents  it* 
pressin'e  on  the  plates  causes  the  rocket  to  rotate,  and  gives  its  longer 
axis  Btabihty  during  flight,  thus  avoiding  the  necessity  of  uain;;:  a  stick. 
These  rockets  are  very  acciu^f  o  in  flight. 

Before  leaving  this  part  of  the  subject  I  must  also  remind  yoii  of  the 
Boxer  life-saving  apparatus,  consisting  of  a  double  rocket,  which  is 
intended  when  fired  to  carry  a  line  to  a  wreck.  Vou  will  |'rol)ably 
have  noticed  in  the  newspapers  that  bj^  the  employment  of  tliia  ap- 
paratus many  Uvea  have  been  saved  during  the  late  storms," 

Before  conchiding,  I  must  say  a  few  words  respecting  the  Gatliu 
Battery,  which  attracted  considerable  attention  in  Pai-is.  It  conaistfl 
of  a  frame,  mounted  on  a  gun-cnrriage,  and  supporting  six  rified  steel 
barrels,  which  can  be  made  to  revolve,  so  as  to  bring  each  in  turn 
opposite  a  chamber,  by  a  handle  at  the  side  of  a  cylinder  beidnd  the 
chamber.  In  the  cylinder  is  the  mechanism  for  firing  the  cartridges, 
which  is  effected  by  the  Mow  of  a  pin  on  a  portion  of  detonating 
com^'osition  in  the  base  of  the  cartridge  ;  and  an  extractor  advances 
as  the  ban-els  turn  and  withdraws  (he  cartridge-cases.  Twenty-five 
charges  placed  in  a  tin  case  drop  one  after  another  into  the  chamber 
through  a  gun-metal  guide  above  ;  one  battery  throws  bullets  of  about 
^Ib.,  and  a  smaller  one  bullets  vreighiug  l^oz.  The  battery  is  in- 
tended to  fire  a  contuiuous  stream  of  bullets  tiiwards  the  same  pdnt, 
and  thus  t^  supply  more  effectually  the  place  of  an  ordinary  gun, 
throwing  case  or  grape  ahot.  General  (jihnore  reported  favourablyon 
a  somewhat  similar  weapon,  called  a  requa  battery,  uaed  at  Charleston; 
it  had  twenty-five  barrels,  which,  by  means  of  a  lever,  could  be 
diverged  so  as  to  scatter  the  balls  according  to  the  range.  The  effect 
of  the  fire  of  the  Gatlin  battery  is  said  to  have  been  far  gieator  than 
that  of  ft  24-pounder  howitzer,  when  tried  in  America  ;  but  at  Shoe- 
buryness  this  superiority  (over  the  case  shot  of  a  9-poimder  rifled  gun) 
was  confined  to  very  short  ranges.  Like  all  weapons  constructed  tot 
continuous  fire,  the  Gatlin  batteries  might  prove  very  formidable  in 
the  defence  of  short  flauka,  breaches,  bridges,  streets,  and  otherconfined 
situatious,  but  can  never  supersede  ordnance  for  ordinary  war  purposes. 

In  the  brief  review  I  have  given  to-day  of  the  present  condition  of 

n  rescued  at  Hdjticiid,  Knd 
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otiDeiT,  I  have  been  compelled  to  omit  many  things  which  I  Rhould 
kmliied  lo  have  touched  upon,  one  of  these  being  the  chronograpli 
eoilDVBd  bv  the  Rev.  F.  Bashfoi-th  for  aBcei-taining  the  respective 
iriodtiea  of  a  projectile  at  difTerent  points  of  its  trajectory.    If  any  of 

a  wish  to  see  a  brief  descnption  of  this  instniment,*  and  a  more 
led  account  of  tlie  guns,  carriages,  and  ammunition  exhibited  at 
Fn,  you  will  find  them  in  my  Repoi*t  on  the  Exhibition. 

I  have  not  attempted  to  go  into  the  question  of  iron  defences,t  as 
fta  time  allowed  is  barely  sufiicicnt  to  consider  very  briefly  the  subject 
d  vtilleiy.  1  will  only  make  one  or  two  remarks  with  reference  to 
toL  It  certainly  does  seem  strange  that,  although  possessing  so 
wuf  fine  iron-plated  vessels,  we  have  as  yet  no  adequate  protection 
kwd  way  oi  noating  batteries  for  harbour  defence ;  batteries  I  mean 
tkftaie  invulnerable  to  the  fire  of  any  gims  which  can  be  carried  by 
Mpgoin^  vessels.  As  regards  land  defences,  batteries  might  also  be 
■is,  without  difficulty,  shot  proof,  but  this  has  not  yet  been  done.  It 
ktibe  hoped  that  the  failure  of  the  Gibraltar  shield  will  prove  a  lesson 
tl  those  intrusted  with  the  construction  of  our  fortifications,  and  pre- 
VMfcdiem  in  future  from  ignoring  the  results  of  experiments  for  the 
■bof  a  false  economy, 
h  conclusion,  I  think  it  is  only  fair  to  bestow  a  few  words  of 

a  on  the  artillery  materiel  exhibited  by  the  War  Department, 
istanding  the  harsh  criticisms,  amounting  in  some  cases  to 
prtfy  strong  i^)use,  passed  not  unfrequcntly  in  this  country  upon 
flMe  intrusted  witJi  artillery  matters,  om*  Government  did  not  uis- 
puttb  itself,  but  on  the  contrary  displayed  an  cxliibition  of  ordnance 
•d  their   appliances,   which  was   most   complete   and    [K^rfcct    in 
Miy  way,  and  admirably  arranged  for  inspection.     I  can  say  this 
vitkoat  fear  of  being  accused  of  self-praise,  for  I  am  not  employed 
litter  at  the  War  Office,  in  a  manufacturing  dcpai-tment,  or  on  any 
.  Onuiittee,  and  my  work  at  the  Koyal  Militaiy  Academy  rather  tends 
to  eaooorage  a  critical  spirit.     At  tlie  same  time,  having  myself  ron- 
feted  a  great  deal  of  gun  practice,  both  on  service  and  at  home, 
kifing    had  the   best  opportunities-  of  witnessing    the    ))rogresM  of 
■flitary    manufactures  and  also  of  watching  all  the  exi)eriments  in 
eoBDection  with   them,  I  can  hardly  bo   accused  of   presumption  in 
gmng  an  opinion  upon  the  state  of  our  armaments. 

I  will  not  however  merely  give  you  my  own  opinion,  but  will  remind 
)INI  of  the  praise  bestowed  upon  our  war  munitions  by  an  eminent 
drfl*  engineer,  Mr.  John  Fowler,  who  when  presiding  at  the  annual 
dbuMF  ctf  the  Institute  of  Civil  Engineers,  in  May  last  year,  thus  ex- 
pmaed  himself,  "  I  cannot  refrain  from  one  word  of  reference — and  I 
^do  80  with  pride — to  the  collections  of  munitions  of  war  and  specimens 
'^of  marine  engineering,  whicii  are  now  displayed  in  the  English  de- 
^partmeiit  of  the  French  Exliibition.     1  confess  that  the  conclusion 

•  Xr.  Bashforth  has  printed  a  full  description  of  bis  clirouograph  (published  by 
Ben  nd  DiJdy  1866).— C.  H.  O. 

t  A  nnmbCT  of  iron  target*,  which  had  been  fired  at,  were  exhibited  by  the 
Britiih,  Fiencht  and  other  nations.— C.  H.  O. 
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''  which  I  drew  from  mv  examination  was  this  (and  I  hope  all  other 
^'exammera  will  draw  the  some  couclusiun),  that  it  would  be  a  wise 
'*and  pnidont  thing  1o  be  at  peaoe  witli  that  country  and  that  people 
**  who  can  supply  such  munitions  of  war."* 

1  think  that  we  may  bo  well  satisfied  with  the  present  method  oT 
inaimfactnriiig  our  ordnance,  which  promises  to  ensure  strength  and 
oiiduraiic^  at  a  moderate  cost.  Our  Bystems  of  rifling",  except  the 
»hiintf  which  is  confined  to  a  single  gun«t  ^^y  ^^^o  be  said  to  be  satiB* 
factory.  No  one  accustomed  to  artillery  practice  would  deny  thai 
our  rilled  ordnance,  both  breech -loading  and  muzzle-loading  can  be 
served  with  ea.se  and  security,  and  that  their  fire  is  exceedingly  ac- 
curate. I  do  not  say  that  they  have  no  defects,  or  that  equally 
Ratif?ifac!tory  results  might  not  have  been  obtained  in  other  ways,  and 
at  a  less  cost,,  or  that  impn>vements  may  not  l)e  adopted  witli  advan- 
tage ;  but  tliat  they  are  good  serviceable  wrai>onR,  and  in  all  pro- 
bability quite  a  match  for  those  that  may  be  opposed  to  them,  no  one 
com|)etent  to  give  an  opuiion  would,  I  tliink,  denj'. 

TIki  question  of  breech-loading  for  heavy  ordnance  intended  for 
(•ii]>olas  or  casemates  may  ])erhap8  be  not  yet  finally  settled:  and 
although  1  should  be  soixy  to  see  the  introduction  of  fresh  systems 
iiito  the  service,  circumstances  might  arise  to  create  a  demand  for 
hea\'}'  breech-loading  guuR,  and  I  confess  tJiat  I  should  like  to  see 
l>oth  th(»  French  and  Krujip's  (latest)  systems  tried  in  this  country'. 

N(Mth(»r  witli  our  carriage's  nor  our  projectiles  ncttl  we  be  dissatisfied, 
but  much  remains  to  1>e  done  in  the  investigation  of  the  best  descrip- 
tions of  powder  for  our  large  nfle<l  guns,  and  in  the  simplification  of 
imr  inaten'tl  generally,  which  in  these  transition  limes  is  like  tliat  of 
other  jjowei-s  who  liave  done  anything  lately,  far  too  comphi-ated- 
Every  effort  should  be  made  to  re^lucc^  the  numbers  of  different 
ii:itures  of  ordnance  and  j»rojectiles  with  their  anvssories,  for  in  a  wTvioe 
lik4»  onrs,  scattered  all  over  the  world,  a  <x)ni plicated  matcn'tl  cxLunot 
[Kjssibly  be  undei'stood,  or  therefore  eflir'iently  employed.  Simplicity 
is  also  essential  hi  tlie  design  of  a  gun,  a  carringe,  or  anything  else 
int<'M(le(l  for  military  purpost»s,  for  with  complex  <'onPt met  ions,  the 
most  trifling  circumstana^s  may  render  an  ajiparentl}'  perfect  me- 
chanism utt<*rly  useless. 

Frecincrit  changes  for  the  sake  of  trifling  improvements  or  advaTitagen 
have  for  the  last  few  years  Ikmmi  the  bane  of  the  Service.  Thc^y  were 
crhieJly  nttribut<able  to  a  cause  that  no  longer  exists,  although  minor 
f)nes  still  continue  to  optM'ate  to  some  extent.  The  complicsition  in 
our  materiel  is  no  doubt  niiiinly  due  to  the  fju-t  that  we  havt?  been 
]xi<«sing  through  a  transition  state;  but  it  must  not  be  forgotten,  that 
just  when  an  able  and  n»sj)onsibU?  chief  was  required,  tliere  was  no 
l)iroctnr-Genend  of  ArtiU(»ry,  or  other  jn-inciiuil  ofliivr  entrusted  with 
the  important  charge  of  materiel ;  that  the  Superintendent  of  th<?  Gun 
Factories  wiis  summarily  got  rid  of,  and  rei»laceil  by  an  inventor  aiid 
(Government  contractor  (a  verj'  able  man,  1  acknowledge,  and  one  to 

•  Timejt,  9th  Mftj,  1867. 

t  The  inuzzlc-looding  6 1-pounder. 
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B'te^Wfe  much),  who  was  made  virtually  Director-OuDeral  of 
:  And  that  all  ths  expcrteDce  of  the  service  was  Bet  aside,  as 
:r  beeu  made,  or  at  least  fired.  The  wonder  is  that 
1  of  war  are  not  more  complicated,  and  that  we  have  not 
id  Bore  millions  upon  them,  bat  it  is  satiafactor;  to  know  that 
BOW  being  mado  to  simplifr  oar  military  stores.* 
k  then  we  may,  I  tbi^  be  well  satisfied  with  our  own 
Lwe  muBt  not  fail  to  keep  a  strict  watch  ou  those  of  foreign 
lO  to  provide  amply  against  them,  in  order  that  we  may  be 
y  momeat,  in  these  threatening  times,  to  defend  our  country-, 
t  our  commerce,  and  to  maiutain  our  present  high  posidon 
e  nations, 

knot  aitaiiM  of  antoalh-bwe  cut-Iron  or  bronce  onlnuioe  (gum,  iiioii*n, 
knd  euTonulai),  Tsiying  in  siie  from  10"  olibrc  to  t-poundgi,  luwe 
a  deelMcd  obKlrtv.  There  ■till  remain  in  tlie  sprrice  about  62  difTcrout 
rmooth-boRd  cut  ordnance  from  10"  to  3-poundcr  brsidr>i  the  two  liu%e 
I.  Than  ore  12  diffarent  breech -loading  and  10  muizto- 
rno».  Tim  ammunition  is  noccBsarily  more  compli<»ted, 
It  gna  added  to  tbo  Mrrice  entailing  the  supplj  of  ncveral  projoctilM,  oart- 
~  Then  trt  2S  futfi  of  diBi^rer.t  kinda,  not  uounling  KTenl  pattama  of 
Ml  IwaidM  thwB,  th«r«  ate  4  fuzes,  of  wliich  no  more  will  be  made,  bnt 
'    m  at  than  an  atill  in  the  Borrira.— C.  H.  0. 
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Monday,  March  16th,  1868. 

luK  OnouL  THE  Hon.  JAMES  LINDSAY,  Vice-Presidciit,  in 

the  Chair. 


liU  of  HKKBXBS  who  joined  the  Institution  between  the  2nd  and   16tli 

of  March. 

A3WUAL. 

Hill,  Sir  William,  E.O.S.I.,  M^or-Gen.  ret.  Mad.  Army.    II. 
Blnett,  W.  H.  P.  Gordon,  Major  10th  'Regt, 
Slower,  Stephen,  Lieut  18th  Light  In&ntry.    11, 


OABTRIDOES    FOR   BREECH-LOADING    SMALL-ARMS,    AND 
THE  BEST  FORM  OF  PROJECTILE. 

A  Fq)er  prepared  by  Captain  J.  B.  O'Hea,  late  25th  Regiment,  and 
read  by  Majob-General  Boileau,  F.R.S. 

iMrOBT  the  inventions  for  which  the  past  few  years  have  been  remark- 
lliie^  breedi-loading  small  arms  take  a  prominent  position  in  importance, 
i^Hliiity,  and  number ;  provisional  protections  or  letters  patent  having 
nea  granted  in  this  country  diuing  the  year  1867  alone,  for  no  fewer 
Am  ninety-eight  descriptions  of  the  arm.  Great  ability  and  mechanical 
iSl  have  come  forth  in  the  production  of  this  weapon ;  but  in  the 
prtapB  more  attractive  pre-occupation  of  invention,  the  excitement  of 
competition,  or  from  some  other  unexplained  cause,  the  cartridge — not  a 
hM  «Bential  element— -appears  in  uiiiuy  instances  to  have  been  over- 
bohad,  and  the  projectile  all  but  forgotten,  or  only  noticed  to  be 
■odiled  or  altered  out  of  all  recognition  to  meet  the  necessities  of  the 
Ml  or  powder  charge.  Some  remarks,  therefore,  on  '^  cartridges  for 
Itadi-ioadiiigsmall  arms,  and  ont  he  best  form  of  projectile,"  put  forward 
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by  one  who  is  not  so  fortunate  as  to  be  himself  an  inventor,  or  so  pro- 
sumptuous  as  to  question  the  inventions  of  others,  may  not  be  out  d 
place  lust  now  at  the  Royal  United  Service  Institution  or  altogethei 
devoid  of  interest  elsewhere. 

Exception  might  be  taken  to  the  title  of  this  paper.  It  may  be  con« 
sidered  by  some  who  are  trained  to  use  the  rifle,  apd  interested  in  its  im- 
provement, that  the  subject  o£  ammunition,  apart  from  that  of  the  arrnf 
for  its  use,  affords  but  little  opportunity  for  investigation  or  discussion,  i 
few  even  may  be  inclined  to  question  the  influence  which  the  form  oi 
projectile  has  on  its  range  or  penetration,  or  the  near  relationship  ol 
its  weight  to  the  cahbre  of  the  arm,  and  powder  charge  for  its  propul- 
sion ;  should  such  objections  be  contemplated  or  advanced,  I  can  bu3 
reply,  that  the  ammunition  is  the  primary  invention  in  point  of  dati 
and  importance — ^that  the  cartridge  contains  the  life  of  the  arm,  aiK 
gives  to  the  weapon  its  distinguishing  excellence  for  range,  penetration 
and  in  some  measure  for  accurac^y;  the  arm,  however  perfect,  cai 
only  be  remarkable  as  ingeniously-contrived  time-  and  labour-savin| 
pieces  of  machinery  for  carrying  out  that  invention.  For  as  the  know 
ledge  of  the  peculiar  power  of  the  composition  now  known  as  gun 
powder  led  to  the  production  of  weapons  for  its  utilization,  and  ib< 
discovery  of  fulminate  of  mercury,  early  in  the  present  century,  causes 
a  material  change  in  the  arms  of  later  years,  so  the  invention  of  i 
cartridge  containing  its  own  means  of  ignition,  has  brought  about  ai 
entire  revolution  in  the  construction  of  the  miUtary  small  arms  of  tht 
present  time.  The  cartridge  therefore,  now,  as  heretofore,  cldim 
precedence. 

I  hope  that  there  are  present  this  evening  few,  if  any,  who  are  nol 
alive  to  the  primary  importance  of  judiciously  weighted  auimunitioE 
with  a  properly  formed  projectile.  I  see  amongst  those  whom  I  havethi 
honour  to  address,  not  a  few  who  understand  from  experience  what  I 
secondary  part  the  ann  has  to  perform,  when  range,  penetration,  and  fa 
some  cases  accuracy,  have  to  be  obtained.  Lest,  however,  there  shoolc 
lx»  any  one  here  who  dissents  from  the  divided  subjects,  *'  ammunition' 
without  "  weapons,'*  I  iK^g  to  say  that  I  have  a  number  of  weapons 
breech-loaders  and  repeaters,  some  taken  from  the  valuable  col 
lection  in  this  Institution,  others  of  more  recent  invention  not  ye 
known  to  the  public,  but  entrusted  to  me  for  exhibition  this  evening 
the  mechanism  of  which,  as  essential  to  the  perfect  understandingo 
the  subject,  I  will,  whilst  reading  my  paper,  so  far  as  time  will  admit 
endeavour  to  explain  in  connection  with  the  more  immediate  objec 
which  I  hope  to  illustrate,  viz. :  the  question  of  anmiunition ;  or  at  tb 
close  of  the  discussion,  with  the  permission  of  the  Chairman,  I  shall  h 
prej)ared  to  afford  to  any  one  wisliing  for  specific  informatioa  wltl 
regard  to  any  particular  ami,  such  elucidation  as  a  previous  acquaint 
aiice  with  it  will  enable  me  to  supplj'. 

It  is  not  my  intention  to  trespass  on  you  with  a  history  ol  adf 
igniting  ammunition  from  its  ascertained  origin ;  suffice  it  to  say,  tha 
a  cartridge  containing  its  own  ignition  is  by  no  means  a  reeon 
discovery,  for  in  1831  Monsieur  Robert  made  laiown  his  invention  o 
snch  a  cartridge,  and  in  1836  a  Parisian  named  Lefaucheux,  introdnoei 
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the  piu-fire  semi-metallic  cartridge  (see  Plate  VlIX  lately  in  general  use 
with  sporting  arms,  and  which^  together  with  Potet's  anvil  cartridge, 
has  been  the  predecessor  of  the  many  improvements  and  modifications  in 
central  fire  ammunition  at  present  in  general  use  with  smooth  boce  and 
rifie<i  anus.  But  it  might  be  a  fact  worth  noticing  by  those  curious  in 
the  mutability  of  human  opinion,  that  this  very  description  of  ammunition, 
miw  deemed  an  ess(^ntial  u»  the  equipment  of  tlie  armies  of  every  nation 
of  importance  in  the  world,  was  from  the  fact  of  its  carrying  its  own 
means  of  ignition,  until  very  recently  proiionnced  unsafe  and  ooiise- 
auently  unsuitable  for  the  use  of  troops  by  all  European  powers,  with 
the  exception  of  Prussia,  which  adopted  the  paper-cased  cartridge,  con- 
taining its  own  fulminate  used  witli  the  lately  famous  needle-gun. 
Thi!*  cartridge  gives  to  that  arm  the  only  merit  of  the  invention, 
naiuely,  that  whilst  the  form  of  the  projectile  remains  unchanged,  an 
excessive  or  over  charge  of  jwwder  auuiot  materially  alter  the  range, 
or  wliilst  the  weight  of  bullet  is  not  iucix?ased,  give  increased  I'ecoil ; 
for  the  |»oint  of  ignition  being  at  the  i unction  of  the  powder  charge 
with  the  ijrojoctile,  the  latter  rewives  the  force  of  the  iniiamed  powder 
less  suddenly  tluiii  if  the  cartridge  was  ignited  at  the  base,  and  com- 
bustion being  towaixls  the  bref.'ch,  the  great  force  of  the  propelling 
power  18  applied  to  a  projectile  in  motion,  from  it.  By  this  means  recoil 
IS  gre&iiy  lessened,  and  the  excessive  force  of  an  over-charge  expended 
after  the  body  being  propelle<l,  has  left  the  bore. 

The  invention,  some  time  since  patented  by  Mr.  W.  Murphy,  for  aj)- 
plying  the  initial  force  of  the  powder  charge  to  a  projectile  previously 
put,  and  actually  in  motion,  through  the  bore,  brings  plainly  before  us 
tlic  great  value  of  the  principle  indicated  by  the  Prussian  needle-gun 
auimunition.  Probably  llerr  Dreyse  little  dreamed  of  the  value  of  a 
discovery  which  will,  it  is  to  be  hoped,  lead  the  way  to  a  perfect 
taethod  of  loading  at  the  bi-eech,  arms  of  the  largest  calibre  ;  hydraulic 
power  being  adopted  as  a  substitute  for  manual  labour  in  the  loading 
and  working  of  the  guns. 

From  the  parent  soui-ce,  the  self- igniting  cartridge  for  breech- 
loadiug  small  arms  h.is  come  to  us  in  three  distinct  forms,  viz.,  the 
paper  or  ekin-wrajrped  curtriihjp.y  the  metaliiC'Cased  cartridfje^  aud  the 
hvUft  cartridge. 

Tliejirst  named  does  not  require,  iji  the  construction  of  the  arm  for 
it8  use,  mechanism  to  extract  or  remove  from  the  breech-chamber  any 

Krtion  of  the  cartridge-casing  or  wra})ping  which  it  is  intended  should 
consumed  with  the  jM)wder  or  can'ied  away  in  the  discharge ;  but 
it  throws  on  the  wc^ai^on  the  entire  duty  of  prt^venting  gas  esca{)e 
breech  wards,  necesaitating  for  this  purpose,  mechanism  more  or  less 
^ximplicated  or  perishable.     The  only  excei)tion  to  this  rule,  that  I  am 
«ware  uf,  is  the  papt^r-cascd  cartridge,  lately  invented  by  Mr.  Gi"een, 
of  Blandford-street,   P<^rtman-s«iuare,  which  is  so  constructed  as  to 
divide  with,  if  not  relieve  altogether,  the  arm  of  this  duty. 

The  second  named,  the  metallic-cased  cartridge,  while  preventing 
gis-leakage  breochwards,  rec|uii*es  from  the  arm  assistance  in  re- 
ttoving  the  metallic  shell  from  the  breech-chamber  after  each  discharge, 
^or  this  purpose  at  least  one  extra  piece  of  mechanism  is  necessary 
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in  the  breech  arrangements  of  every  description  of  breech-loader  I 
have.'  been  able  to  examine,  with  one  exception,  viz.,  the  arm  using  the 
Sclwyn  cartridge,  the  metallic  case  of  which  is  made,  by  the  forciiig  of 
the  rim  into  a  groove  by  means  of  the  explosion  of  tiie  powder  cfatfge 
and  the  resistance  to  initial  motion  thus  offered  by  the  projectile,  to  cause 
its  own  retraction  on  the  breech-block  being  opened. 

The  third  description  (the  bullet-cartridge)  is  that  in  which  the  pro- 
jectile is  either  made  to  contain  its  own  means  of  propulsion,  or  is  a 
metallic  cylinder  or  powder-case  containing  the  charge  for  propelling 
by  means  of  a  wooden  wad,  another  cylinder  of  like  form  and  weight, 
the  powder-case,  in  its  turn,  becoming  the  projectile  after  dischaii^iig 
its  contents ;  the  ignition  being  by  means  of  fulminate,  placed  in  the 
wad. 

Of  the  first  class  of  ammunition  (the  paper  cased  or  wrapped),  there 
being  but  few  varieties,  I  am  unable  to  produce  here  to-uight  more 
than  three  specimens,  namely,  the  Prussian  needle  gun-cartridge 
already  referred  to ;  the  Chassepot  for  use  with  the  French  arm  of  that 
name ;  and  the  cartridge  lately  invented  by  Mr.  Green,  for  use  with  his 
improved  breech-loader. 

Thejirst^  the  Prussian  (see  Plate  VIl),  which  I  shall  call  central-fitont- 
igniting,  is  a  paper- wrapped  carti'idge,  weighing  615  grains,  and  oom- 
posed  of  four  parts,  viz.,  1st.  The  projectile,  solid,  of  lead,  op;ive-8haped, 
weighing  481  grains.  2nd.  The  papier-mache  sabot,  weighmg,  with  the 
fulminate,  which  is  placed  in  its  base,  54  grains..  The  bullet,  in  calibre, 
much  smaller  than  that  of  the  arm,  is  imb^ded  in  the  front  of  this  sabot, 
which  fits  the  boring  tightly,  and  is  intended  not  only  to  bar  gas  escape 
round  the  projectile  in  its  passage  up  the  barrel,  but  to  carry  it  on  tne 
rifling  with  its  longer  axis  co-incident  with  the  axis  of  the  bore ;  thus 
imparting  to  it  the  after-rotation  necessary  for  steadiness  of  flight. 
After  leaving  the  barrel  this  sabot,  from  its  lightness,  recedes  from  the 
projectile,  being  removed  by  atmospheric  pressure,  and  it  is  therefore 
a  question  how  far,  in  consequence,  it  affects  range  and  accuracy. 
3rd.  The  powder  charge,  weigning  70  grains,  the  graining  of  which  is 
very  fine,  intended  to  offer  but  slight  resistance  to  the  passage  of  the 
needle,  and  gives  quicker  combustion  than  powder  of  larc^r  grain. 
4th.  The  paper  wrapping,  weighing  10  grains.  Total  length  about  2 
and  10-100  inch.  As  can  be  perceived  by  an  inspection  of  this  cart- 
ridge in  connection  with  the  arm  for  its  use,  the  provision  against 
gas  escape  through  the  breech  works  is  imperfect,  as  wdl  as 
against  misfire,  caused  by  the  deflection  of  the  needle  in  passing 
through  the  powder  charge,  and  consequent  failure  in  striking  the 
fulminate. 

The  second  named,  the  Chassepot-cartiidge  (see  Plate),  is  ignited  in  the 
centre  of  the  base,  and  may  almost  be  designated  semi-metallic,  as  tlic 
piiming,  which  is  contained  in  a  cap,  like  that  generally  used  with  the 
smallest  class  of  nipple  arms,  being  perforated  to  give  passage  to  the 
spark,  is  protected  by  a  metallic  washer,  placed  inside  the  base  of  the 
powder-case,  which  latter  is  paper,  rolled  on  a  mandril,  and  pasted  at  the 
edges.  The  powder-charge  being  inserted,  is  pushed  down  gently  to 
give  rigidity  to  the  cartridge — a  marked  i)eculiarity  in  this  ammuni- 
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tion.*  A  wad,  formed  with  an  opening  in  the  centre,  is  placed  on  the 
powder,  into  which  opening  the  twisted  end  of  the  powder-case  is  in- 
nrted,  and  the  projectile,  wrapped  in  a  paper  jacket,  pasted  at  the  base 
only,  is  connected  to  the  powder-case  by  a  thread,  passed  round  a 
ffroove,  slichtly  behind  the  wad;  finally  the  cartridge  is  greased. 
This  cartridge  weighs  485  grahis,  and  consists  of  six  parts,  viz.,  the 
projectile  of  883  grains,  the  powder  charge  of  80  grains,  and  the 
camng  or  wrapping,  complete,  consisting,  with  wad,  washer,  and  ful- 
minate, of  four  parts,  22  grains.  Length  of  cartridge,  2  and  65-100 
inches.  On  examining  this  ammunition  in  connection  with  the 
OhasBepot  rifle,  it  will  be  seen  that  it  imposes  on  the  latter  the  entire 
woffk  of  stopping  gas-leakage  through  the  breech,  which  is  effected 
1^  the  compression,  under  the  action  of  the  exploded  powder,  of  a 
Tidcanised  caoutchouc  washer,  interposed  between  the  front  face  of 
the  breech-bolt  and  a  shoulder  or  flange  on  the  needle-guide,  which  is 
Bovable. 

The  third  cartridge  of  tliis  class  of  ammunition  (see  Plate) 
(Mr.  Oreen's)  is,  as  1  before  observed,  constructed  to  check  partly,  if 
not  altogether,  gas  escape  brecchwards.  With  this  object,  the  inventor 
haa  ingeniously  applied  to  his  cartridge  the  principle  indicated  in  the 
Ohasaepot  gun,  and  in  the  well-known  arm  bearing  his  name,  which 
fbes  by  cap.  In  a  cartridge  case  of  the  usual  tough  paper,  gripping 
KNDid  the  centre  an  Enfield  bull(*t  of  530  grains,  a  charge  of  powder 
weighing  70  grains  is  hiserted.  On  this  charge  of  powder  is  placed  a 
wad,  composed  of  three  layers  of  cardboard,  with  a  hole  punched  through 
the  centre,  in  which  hole,  fulminate  as  powder,  wrapped  in  paper,  in 
the  form  of  paste,  or  in  the  usual  percussion  cap  is  deposited ;  tlie 
fint  being  preferable.  An  jndia-nibber  wad,  i)erforated  through 
the  centre  with  two  small  incisions  in  the  form  of  a  cross,  is  placed 
CD  this,  and  the  powder-^casc  is  closed  at  the  base  by  a  single  card- 
board washer,  over  which  paper  is  pasted,  thus  completing  the  cart- 
ridge. 

I  am  informed  by  Mr.  Green,  the  inventor,  and  by  Mr.  Cole,  gun 
mannfacturer,  of  Great  Portland  Street,  who  has  modified  the  arm 
using  this  cartridge,  that  the  india-nibber  wad  expanding  under  the 
presirare  of  the  exploded  powder-charge  is  a  most  effectual  ga^-check, 
the  breech  arrangements  of  the  arm,  after  re])eated  trials,  not  having 
c^ibited  the  slightest  trace  of  gas  escape  from  the  cartridge,  the 
wad,  after  each  discharge,  cleansing  out  the  bore  of  auy  fouling. 
The  total  weight  of  this  cartridge  is  628  grains.f 

InfinHmrof  the  paper  or  skin- wrapped  cartridge,  there  are  generally 
advanced,  facility  of  manufacture  under  most  circumntances  where 
powder,  lead,  and  fulminate  can  be  obtained,  and  consequent  economy  as 
well  as  certainty  in  supply;  lightness  in  weight,  and  consequent  ease  in 

*  In  the  EnKlijh  school,  packing  or  rnniming  the  ]>owder  charge  in  any  cartridge 
lyiiiJng  ^  thelmae,  is  considertMl  equiTnlcnt  to  loss  of  range. — J.  O.  H. 

t  I  uadentsiid  that  tho  prieo  of  tliid  ammunition  will  be  about  scTi^nty  shillings 
per  thimaand  nmndi ;  if  packed  in  small  tin  cwics,  each  cose  containing  ten  ruiindSi 
■boat  ooe  hal^emij  per  case  extra.— J.  O.  U. 
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transport-  in  large  quantities,  and  to  the  individual  soldier,  iu  carriagu; 

against  it,  liability  t<»  breakage^  and  deterioration  in  bulk  or  in  the 

})oucli  owin^  to  the  defective  protection  afforded  by  paper  wrappmg 

or  casing-  a^inst  dcfomiity  or  damp,  and  consequent  miB-fire,  loss  S 

range,  and  diffiailty,  if  not  failure,  in  loading ;  danger  of  igiiitioD  of 

fulminate  from  percusmon  otherwise  applied  than  through  the  arm.* 

With  these  remarks  I  shall  take  leave  of  this  class  of  ammunition. 

Of  the  second  description  the  metallic  cased  cartridge,  there  is  • 

great<n'  varic^t}"^,  but  all  may  be  clashed  under  the  heads  of  simple  smI 

con)|K>m)d  ammunition,  the  general  divisions  or  sections  of  wkkk, 

whether  simple  or  conipomid,  1  assume  to  be  four,  viz.,  the  shell, 

fulminate,  i)0wdcr-charge,  and  projectile,  being  entirely  simple  partS) 

^  or  sections,  in  the  one — some  more  or  leas  compound  iu  tne  other. 

Under  one  or  other  of  these  heads,  come  the  various  forms  of  the  nietaUic 

cartridge  at  present  known,  whether  with  punched,  folded,  or,  shall  I 

say,  built-up  cases;  of  eopj«er,  brass,  »>r  other  metallic  substance  ;  ria 

igniting,   central   fire,   or  convertible   to  either  system,   with  solid, 

hollow,  or  comtxmnd  projectiles,  many  possessing  some  peculiarity  or 

merit  to  distinguish  them,  which,  in  the  spaire  of  this  paper,  it  wodd 

\fi\  im}K)ssible  to  notice  at  any  length,  without  infringing  the  roles  of 

this  Institution.     Having  no  wish,  therefore,  to  make  distinction,  I  am 

compelled  to  select  for  descri|)tion  some  fuirticular  cartridges  more  or 

less  familiar  to  the  services,  as  well  as  to  civilian  ritiemen,  and  a  few 

of  late  inviMition,  foreign  as  well  as  British,  not  so  generally  kuowii. 

1st.  Accvirding  to  date  of  invention,  comes  the  rim-fire  copper-case 
cartridge  of  the  United  States. 

2nd.  The  British  service  cartridge  known  as  the  Boxer. 
SitL  That  more  recently  {mtented  Vy  Mr.  Daw,  of  Threadueedle 
Stixjet. 

4  th.  The  Selwyn  cartridge  before  referred  to ;  the  invention  of  Cap- 
tain Selwyn,  R.>f. 

5th.  The  Amoriciin  ('opjier-cased  cartridges,  the  one  known  as  the 
National,  for  use  with  the  national  arm:  the  other  called,  I  believe, 
the  Knipire  cartridge,  both  of  which  are  convertible  to  rim  or  central 
fire. 

6th.  The  Berdan  Russian  cartridge,  for  use  with  the  improved 
Bcnlan  arm,  the  right  to  manufacture  which  in  Euroi>e,  has  just  been 
fiun-haseil  by  ihe  Hiissian  Government. 

Although,  I  believe,  the  punched  or  drawn  metallic-cased  cailridgtn 
isnf»t.  strictly  s|HNiknig,  of  Transatlantic  origin,  (I  have  here  a  punched, 
or  dra^^-n,  brass  slK»t  cartridge  case,  j^in  lire,  manufactured  in  Paris  some 
time  prior  to  1849  (kih*  Plate),  yet  ammunition  of  this  dt^cription  was 
first  largely  a*h)pU»d  for  military  weafnms  by  the  Federal  authorities 
during  the  late  v\\\\  war  in  America,  and  was  the  pui*ent  of  the  many 
beautiful  inviMiti<m8  in  l)n»tM*h-lnadiiig  sniall-iirnis  rvrrv  <hiv  ehtiminir 
attention.  There  cannot,  1  think,  be  a  doubt  but  that  to  the  adoption 
of  this  cartridge,  and  tlie  weai>ons  it  called  forih,  may,  in  a  good 

•  It  has  born  Hatisfactorillv  a^oertainctl  by  cxporimont  that  ainnnmition  in  the 
fonii  of  ptijwr-cuprd  cartriiI«;i'R,  ovon  contaiiiin;;  fulminnto  wben  niailo  up  in  bnlk| 
will  :iut  explode  cu  \\\\xiic  on  the  ignition  of  onu  or  niori'  units. — J.  O.  IT. 
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measurCy  be  attributed  the  closing  of  tlie  great  civil  war  of  modem 

times. 

Ab  far  backas  Apnli  1860,  Binipie  metallic-cased  rim-iginting  auiiuu* 
ution  was  mainifactured  at  Springfield,  Massachusetts  for  Spencei''s 
Repeating  Rifle,  since  modified  into  a  single  loading,  as  well  as  rep j at- 
ing  arm ;  aJid  other  cartridges  of  this  description  had  previously  been 
made  eke  where  iu  the  United  States.*  The  case  is  of  c()p[)er, 
puadied  or  drawn,  weighing  with  fulminate  75  grains.  This  cartridge 
haTing  to  be  carried  in  a  magazine  limited  iu  extent,  is  short  for  an 
aim  oi  50  calibre,  measuring  but  1*70  inch. 

The  Spencer  cartridge  (see  Plate),  weighs  480  grains,  carries  a  leaden 
projectile  of  360  grains,  and  a  powder  cliargoof  about  45  grains,  which  the 
esoesB  of  fulminate  in  the  rim  is  supposed  to  make  equal  to  50  grains. 
Although  this  weight  of  ammunition  may  not  exactly  succeed  iu 
BaUng  A  long  range  score  at  Wimbledon,  at  ranges  within  450  yards, 
even  witli  the  original  pattern  arm,  in  the  hands  of  troops  more  or  less 

Ectiaed,  It  did  splendid  service  for  tlie  Federal  cause,  as  the  record  of 
onel  WUder's  famous  cor|)s  of  mounted  infantry  in  the  army  of 
the  Cumberland  bears  testimony. 

Spenoer^a  improved  ammunition  and  arm  have  been  recommended  for 
adc^tion  in  the  United  States'  cavalry  by  the  Board  on  Small  Aims,  of 
whKfa  General  Ilancock  wa.s  President. 

Tbaceare  here  other  descriptions  of  American  rim-igniting  cartridges 
for  aingle  loading  arms,  of  more  recent  invention,  contahiing  charges 
Taryii^  from  55  to  70  grains  of  powder  to  prof>el  from  380  to  450 
grains  of  lead,  the  cases  of  which  are  more  or  less  coned  from  base  to 
pro jecdle,  in  order  to  facilitate  extraction  and  admit  of  an  average 
charge  of  powder  being  contained  iu  a  cartridge  of  medium  length. 
Sodi  are  the  Peabody  (see  Plate),  the  Jtislyn,  the  llaniniond  (see 
Plato),  and  the  Bemijigton  (French  and  Danish). 

The  second  named,  the  ]k)xer  cartridge  (see  Plate),  for  which  distinct 
patents  were  obtained  in  Jaimary  and  October,  1866,  is  too  generally 
Imown  to  call  for  an  extended  or  detailed  description.  It  is  a  comijouTid 
cartridge,  central  fire,  two  and  a  half  inches  in  length,  weighing  about 
700  trains,  contains  70  grains  of  powder,  to  pn>fjel  a  projectile  com- 
posed of  lead,  wood,  and  clay,  weighing  480  grains.  Tlie  case  is  bnilt  up, 
being  composed  (including  the  percussion  cap)  of  three  descriptions  of 
metal,  and  of  nine  pieces;  namely,  the  cap-chamber  and  the  anvil 
ioi  are  brass),  the  cap  for  fulminate  (which  is  opper),  the  base 
or  washer,  which  is  iron,  and  iji  conseifuence  less  likely  to  fracture 
or  give  way  tlian  brass,  when  force  has  to  be  used  in  its  extraction, 
the  base  metal  cup,  the  cartridge  body  or  coil,  with  the  paper 
wrapping,  a  second  metal  base  cup  or  coil,  an  additional  base  coil,  th<; 
latter  intended  to  regulate  ihe  relative  rer^istancc  in  exjiansion  of  the 
cups  and  ceils  and  prevent  the  cutting  through  of  tin;  body  of  the 
case  at  the  time  of  firing ;  lastly,  the  wad,  cnp-siiaped,  conijiosed  of 
papier-mache,  lead  and  tin,  or  an  alloy  of  lead  and  antimony  the  con- 

*  ISm  eartridge  for  Bairs  carhino  (the  (irnt  orui  iiiTCTiti'd,  which  comhinfis  ilie 
power  of  ivpeatiiig  md  single  loading,)  is  of  this  iihort  description,  weighing  but 
«75  BUBM^^.  O.  H. 
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deiifling  of  which  securely  fastens  together  the  base  disc,  cap-chamber, 
and  body  of  cartridge.  There  is  also  a  space  between  the  powder 
and  the  projectile,  containing  wool  or  cotton  wadding,  which  lesflens 
the  initial  shock  of  the  powder-charge  on  the  projectile,  and  consequently 
somewhat  diminishes  recoil.  This  cartridge  is  used  in  a  breech-cnamb^ 
considerably  larger  than  its  diameter,  by  which  it  is  intanded  to  ob- 
viate all  difficulty  in  loading  even  when  the  cartridge  is  in  a  defonned 
state ;  and  the  case  being  uncoiled  by  the  explosion,  instead  of  bdng 
expanded,  is  supposed  to  be  not  only  a  preventative  to  gas  escape 
brcechwards,  but  also  a  security  against  fracture  or  splitting  of  toe 
metal.  The  arrangement  of  the  anvil  with  shoulders  or  jprojectioiiii 
which  prevent  it  from  passing  into  the  cap,  and  keep  the  point  of 
the  anAil  at  a  safe  distance  from  the  fiilminate,  is  new,  and  intended 
to  obviate  all  danger  of  ignition  when  the  cartridge  is  dropped  aoci- 
dent^lly,  or  subjected  to  any  other  blow  than  through  the  striker  of 
the  fire-arm,  or  that  which  indents  the  back  of  the  cap. 

It  not  being  my  province  or  intention  to  offer  an  opinion  on  parUcular 
inventions  or  modifications,  I  shall  only  state  that  of  the  nine  anus 
chosen  by  the  Special  Commission  to  compete  for  the  rewards  offered 
by  the  Secretary  of  State  for  ^Var  for  the  best  breech-loading  small* 
arm  fulfilling  certain  conditions,  six  used  cartridges  on  the  Boxer  ooQ 
principle. 

The  next  cartridge  (se^  Plate),  (the  property  of  Mr.  Daw),  which,  la 
consequence  of  his  system  of  casing  made  known  ui  1866, 1  have  named 
thirds  although  the  remainder  of  the  invention  was,  I  believe  patented 
as  far  back  as  1851,  is  also  compound,  and  contains  peculiarities  of  a 
marked  and  ingenious  description.    It  weighs  660  granis,  carries  70 
grains  of  powder,  to  propel  a  projectile,  expanding  by  plug,  weighing 
480  grains.    The  cartaidge  case,  which  weighs  only  105  grains,  witt 
the  exception  of  the  usual  copper  primer  and  papier-mache  wad,ii 
brass,  and  composed  of  six  pieces,  viz.,  the  percussion  cap,  anvil,  cap- 
chamber,  base  of  shell,  wad,  and  body.     The  latter  is  composed  of  a 
Uttle  over  one  fold  of  excessively  slight  and  tough  metal,  which  being 
united  by  solder,   renders  the  case  jKjrfectly   gas   and  water-tigbty 
dispensing  altogether  with  paper  or  linen  wrapping.      Tlie  shortnetf 
combined  with  a  slight  shrinkmg  of  this  case  when  relieved  from  gas 
l^resflure  and  extreme  heat  after  discharge,  renders  the  exti-actioii  of 
the  shell  most  certain  and  easy.      I  will  only  iidd  in  proof  of  the 
perfect  expansion  of  Mr.  Daw's  cartridge,  that  when  using  it  with  att 
indifferently  chambered  Wantzel  arm  some  time  ago,  I  saw,  on  a  freely 
extracted  shell,  the  model  of  a  flaw  in  the  breech  chamber  of  the  arm* 
as  if  taken  with  wax. 

The  foregoing  metallic  caitridges,  require  in  the  arms  with  which 
they  are  used,  extra  mechanism  for  the  rotracti(^n  of  the  metallic  shell* 
The  foitrtk  is  peculiar  in  breech-loading  ammunition,  not  only  as  * 
clever  contrivance  to  suit  a  particular  arm,  and  a  departure  from  th0 
principle  and  fashion  of  otner  cartridges  with  punched  or  folded 
metallic  cases,  but  as  calculated  to  simplify  the  construction,  and  con* 
sequently  cheapen  the  manufacture  of  arms  for  its  use.  It  is  a  special 
cartridge  (see  Plate),  the  invention  of  Captain  Selwyu,  R.N.,  to  be  iwcd 
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Witb  a  breech-loader,  also  liis  invention,  and  ie  an  exception  to  all 
ipther  ammunition  I  have  Been,  in  the  fonn  of  itB  caeing,  and  the  means 
employed  for  extracting  the  shell  after  tiring.  The  one  in^nioualy 
zeproduces  in  a  cartridge,  the  principle,  indicated  in  the  well-known 
and  once-prized  patent  breech,  of  igniting  the  powder  charge  as 
Bfiarij  as  pOBsible  at  the  apex  of  a  conical  shaped  chamber;  the  other 
rendoTB  unueccsaary  in  the  weapon  using  it,  springs  or  other  pieces  of 
nedianism  for  extracting  the  shell,  which  in  this  case  is  removed  from 
.llie  barrel  after  discharge  by  simply  opening  the  breedi  block,  and 
■h'ghtly  canting  the  arm :  moreover,  by  converting  this  block  into  a 
ktent  breech,  additional  length  of  rUled  bore  is  obtained  withont 
(^'sased  length  or  weight  of  barrel.  The  case  of  stamped  or  drawn 
brass  or  copper  is  in  form  spheroido-couical,  the  cone  being  sliglitly 
truncated  by  returning  or  cutting  oS  a  small  portion  of  the  apex. 
Sere  the  cap-chamber,  containing  the  percnssion  cap  and  anvil  is 
inserted,  being  secured  by  a  wad  pressed  or  choked  inside.  When 
Cbsiged  with  75  groins  of  powder,  and  a  projectile  of  480  grains, 
VHiier  for  half-inch  or  regulation  c^ilibre,  the  cartridge  is  complete. 
To  load  the  arm,  the  cartridge  is  placed  in  the  breech  block,  which 
over  on  the  barret,  as  in  the  Mont  Storm,  and  is  chambered  to 

e  three  parts  of  the  length  of  casing.     On  returning  the  block  to 

ha  seat,  the  projectile  and  that  i>ortiouof  the  cartridge  shell  holding  it, 
Ib  inserted  into  the  bi'eech  end  of  the  barrel,  round  which  there  is  a 
groove  or  depression  into  which  the  shell  is  expanded  by  the  explosion 
of  the  powder  chai^  and  repiiBtance  to  initial  motion  offered  by  the 
Brojeetfle,  thus  sealing  the  bri'ech  against  gas  escape,  and  compelling 
ita  extraction  fmm  the  breech -chamber,  as  well  as  release  from  the 
liorrel  by  the  act  of  throwing  open  the  block. 

The  length  of  this  cartridge  is  two  and  a  half  inches.  The  total 
weight  670  grains.  The  cartridge  is  ignited  by  a  blow  transmitted 
fiiroiigh  the  bolt,  which  secures  the  breech  block. 

The  ^Jih  description  is  an  American  modification  of  the  metallic- 
naed  rim-igniting  cartridge,  convei-ting  it  to  central  fire  in  two  different 
in  the  one  (see  Plate),  by  the  insertion  in  the  case  of  a  triforked 
ivil,  the  flank  prongs  of  which  being  fixed  in  the  rim,  secure  the  anvil 
the  shell,  the  centre  prong  (which  is  inserted  in  the  percussion  cap, 
iced  on  the  surface  at  the  base)  serving  to  ignite  the  fulminate: 
the  other  by  tlie  insertiou  inside  the  shell  of  a  metal  bar  across  the 
^^_  iBC,  which  is  held  in  its  place  by  pinching  the  case  at  the  rim  into 
^ailow  grooves  in  the  ends  of  it,  fulminate  in  the  form  of  paste, 
or  folded  in  paper,  having  previously  been  deposited  on  the  surface  of 
the  sdiell  beneath  the  centre  of  the  bar  or  anvil,  which  is  slightly 
eoncttVB  in  the  middle  to  pitvout  contact  with  the  fulminate  by  acci- 
dental concussion,  or  otherwise  than  by  indentation  from  the  outside 
of  the  surface  of  the  case  by  a  blow  from  the  striker.  This  latter  is 
known  ilk  the  United  States  as  the  Modified  National  Cartridge,  The 
total  weight  of  the  former  cartridge  is  650  grains,  carrying  70  grwns 
of  i>owder  to  propel  480  grains  of  lead,  the  projectile  for  -45  calibre 
'belli);  coated  over  with  compound  lubricant.  The  length  is  3  inches. 
The  total  weight  of  cartridge,  atid  weight  of  powder  charge  and  pro- 
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joctile  being  the  Aame  in  the  latter  for  -50  calibre.    The  length  bdif 
2  inches  and  thirty-one  hundredtlis. 

The  sixth  is  the  brass-cased  cartridge  (see  Plate),  ioYented  by-GoknMi 
Bordan,  of  the  United  States  Army,  the  well-known  organizer  and  gob* 
niaiider  of  the  corps  known  during  the  civil  wai*  in  America  as  Berda&'i 
Sharpshooters.  As  before  stated,  the  right  to  manufacture  Hm 
cartridge  in  Europe,  has  lately  been  purchased  by  the  Busnin 
Government,*  and  I  seleoted  it  from  others,  also  of  much  merit,  in  ooi- 
sequence  of  some  interesting  experiments  connected  with  it,  which 
have  lately  taken  place  in  the  United  States,  before  /tbe  Raaam 
Commission,  of  whicn  Colonel  GorlofF.  of  the  Russian  Ordnance  Depirt* 
ment  was  President,  and  also  of  the  information  emaiiatinjg  from  tlwn 
experiments  with  referenoe  to  the  relative  weight  of  powder  and  m- 
jectile  for  certain  calibres.  Determining  as  a  first  conation,  lYnewBif^ 
of  firelock  the  soldier  can  carry  without  detriment  to  his  efficieiiia;^1i 
be  about  9  lbs.  4  oz.  exclusive  of  bayonet,  10,000  rounds  of  this  amjuaii 
tion  were  fired  from  the  Berdan  arm  of  this  weight  in  a  series-of  eneri* 
ments  daily,  extending  over  a  week.  One  of  the  chief  objects  of  tb 
trial  was  to  ascertain  the  relative  weight  of  powder  and  |»rojectife 
made  up  in  cartridges,  giving  the  flattest  average  of  trajeetory  tft 
ranges  within  750  yards,  and  consequently  the  longest  dangeraoi 
distances  or  spaces,  the  term  given  in  the  American  servioe  to  wlnft 
is  known  in  our  school  as  the  first  infantry  catch  and  graae  of  (hi 
trajectory. 

From  a  barrel  of  8  feet  in  length,  of  -45-inch  calibre,  rifled  with  ail 
shallow  grr>oves  equal  the  lands  in  width,  having  one  turn  in  2  fiB0ti 
the  following  results  were  obtained. 

The  Berdan  central  primed  cartridge,  with  77  pr^ains  of  powder, 
propelled  415  grains  of  sluggcMi  lead,  with  the  initial  velocity  of 
1,600  feet  per  second,  trajectory  5}  inches  in  200  paces  ;  dangeraoi 
space,  400  paces ;  elevation,  10  minutes,  200  paces  ;  mean  doviatioii, 
2^  inch  ;  200  consecutive  shots,  200  paces,  the  range  up  to  200  paces 
being  protected  from  the  influence  of  side  wind. 

For  the  above  information  1  am  indebted  to  the  treasurer  of  Ita 
T:  uion  Metallic  Cartridge  Company,  Bridgemrt,  Connecticut,  who  •■• 
sisted  in  conducting  these  experiments.  The  total  weight  of  Ail 
cartridge  is  685  grains.  The  case  is  cr)mpoBed  of  three  pieces,  vi«^ 
the  drawn  or  stamped  shell ;  the  re-inforcing  ring  or  saucer,  whidi 
guanlf)  against  gas  leakage  through  the*  l)ase,  and  the  (lercussion  ca^ 
all  of  brass.  In  the  centre  of  the  head  of  the  case  is  a  cavity,  of  ne 
sufficient  to  contain  a  little  c*one-shajjed  anvil,  which  is  drawn  up  from 
the  metal  itself  at  the  bottom  of  this  c^ivity.  It  is  counter  sunk,  st 
far  that  a  little  basin-shaped  percussion  capon  being  driven  in,  wedces 
fast,  flush,  or  level  with  the  base.  The  cartridge-case  can  be  reloaded 
re})eatedly,  the  exploded  cap  shell  being  picked  off,  a  fresh  one  put  on, 
and  after  insertuig  th(»  ]iowder  charge,  a  bullet  set  in  with  a  smaM 

*  It  had  been  prcTioiisly  coniinendcd  hy  the  New  York  Board  on  AnxiB,  Ammu- 
nition, &c.,  of  whieh  General  Pabner,  CoiiuniMarjr  General  of  Ordnance,  was  riiai 
di'nt,  as  po6M0Bing  peculiar  merit h. — J.  O.  II. 
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it  will  Tarj.  We  ha,ve  abandoned  the  bell  cup  and  anvil;  therefore,  it  U  not 
to  culeulato  for  that.  Now.  for  n  sooond  I  will  amuse  jou  with  an 
■tory  before  I  begin ;  it  will  illustrate  very  strongly  the  point  which 

brought  before  us.    An  American  in  mj  presence  was  speaking  of  the 

mm  which  the  Emperor  of  the  French  lias  had  brought  to  his  notice,  whidi 

trill  ire  I  do  not  know  how  many  shot«  a  minute,  and  requires  only  two  men  to 

itlmd  to  it.    The  American's  remark  was  very  pertinent  indeed  to  the  whole 

■nbiect :  "  I  want  to  know  who  in  going  to  carry  the  lead."    You  can  easily  see 

tlMt  mj  object  in  this  instance  has  been  to  show  you  tliat  the  weight  of  the 

fivjetiue  can   be  adTantageously  diminished,  for,  even  admitting  that  the  cart- 

fidge  cue  is  absent  in  the  last  case,  you  cannot  make  much   change   in  the 

powder  charge ;  but  tou  can  make  u  Terr  notable  cliangc,  as  Colonel  Soxer  has 

riMlvii  na,  in  the  wcignt  of  the  bullet.     Tlien  you  have  the  enormous  value  to  the 

bnech-loading  gun,  which  is  supposed  to  fire  20  shots  in  a  minute,  of  the  320  grain 

Vullet,  giving  390  grains  with  the  (lowder.    Everybody  knows  that  reserves  can  be 

bnm^t  up,  and  are  brought  up ;  but  everybodv  knows  that  reserves,  I  mean  reserves 

of  ammunition,  ore  not  uways  in  the  riglit  place  when  wanted.    I  have  to  recog- 

wSm  matt  gratefully  the  very  kind  notice  which  Captain  O'Hea  has  been  pleased 

Id  teke  of  my  gun  and  cartridge,  whidi  some  of  those  present  will  appreciate  or 

dipnemla  for  tliemselves.    All  I  have  to  say  is,  that  the  only  cause  why  the  gun 

«M  not  brought  forward  at  Woolwich,  and  for  which  I  have  a  certificate,  was  tluit 

tti  Mrtridgea  were  made  too  short,  and  they  fiuled  of  their  effect.    The  workmen 

up  the  gauge  to  conceal  a  defect  in  the  workmanship.     I  have  fired  hundreds  of 

^  with  It,  and  I  say  it  is  the  true  wea|)on  for  the  soldier  or  sailor,  on  the  score 

""  (ty,  and  of  not  being  liable  to  derangement.  I  would  draw  your  attention  to 

the  Americans,  however  niucli  they  may  have  bi*eu  bi*hiiid  us  in  some 

are  yet  attacking  the  quodtion  from  a  scientific  ix)int  of  view.    Tliey  do 

the  mistake  of  first  looking  at  a  number  of  breech-loading  guns,  seeing 

fcy  they  are,  how  well  got  up  they  are,  what  they  wei^h.  and  what  they  do 

not  wewh.    But  they  go  straight  at  the  projectile  and  its  trajc(rtorv' ;  for,  as  Ca^ftain 

O^Hm  Em  Terr  truly  rcmarkcSi,  the  projectile  is  the  whole  biisiH  of  the  question.    If 

9W  eumot  tolf  what  weight  of  projectile,  or  what  form  of  nrojectilo  you  are  going 

to  In,  il  ii  utterly  impossible  for  me  to  tell  you  what  powclcr  eliarpe  you  Hhall  fire 

ilwiflii   consequently,  out  of  what  arm  you  shall  fire  it.     Projectiles  vary  so 


that  in  the  same  gim  I  will  eng^  you  shall  not  get  the  same  shooting 
vUltwo  tinllets  out  of  a  hundred.  Mr.  vHiitworth  found  that  by  elongating  an 
•iiiiiiy  Enfield  bullet  and  increasing  ita  weight  the  accuracy  was  brought  up  to 
teof  the  nnall  bore.  Mr.  Macintosh,  and  those  who  have  proposed  his  tubular 
pjwlile,  fimnd— and  this  is  utteriy  independent  of  testimony  from  Mr.  Macintosh 
Vttdf— that,  with  the  smooth-bore  musket,  the  elevation  of  the  sight,  necessary  to 
cny  a  bullet  from  the  ordinary  Enfield  rifle  900  yards,  was  sufllcient  to  carry  with 
Wwmid  aocurney  the  tubular  projectile  2,000  vards.  That  is  the  result  of  following 
■tn»  scientific  principle.  Wliere  you  can  reduce  the  resistance  of  the  atmosphere, 
JOB  aehiere  much  more  than  by  anything  you  can  do  in  the  barrel  of  the  gim  ;  for 
2^  the  burel  of  the  gim  acts  only  during  the  fraction  of  the  second  in  which  tlie 
Mitis  pHiing  along  the  30  or  40  inches  of  its  length,  the  atmosphere  is  acting  througli- 
•*  the  whole  flight.  If  you  can  abstract  resistance  from  the  front,  or  cnn  diminish 
jMieumn  behind,  it  is  clear  that  the  trajectorv  of  the  projectile  must  be  flatter ; 
te  the  nuies  of  disturbance  will  be  less ;  and  that,  if  properly  brought  forward 
^  dotdj  experimented  unon,  it  is  calculated  to  effect  a  revolution  in  our  ideas  ; 
^ilone  reapeeting  the  different  descriptions  of  fire-arms,  but  respecting  that  old 
^madi  resed  question  whether  it  is  necessary  to  rifle  barrels  at  all  eitlier  in 
*9i  gona  or  in  small  arms.  We  have  long  ago  known  that  for  all  poesiblo  pur- 
PMii,  whether  of  sport  or  war,  it  is  necessary-  to  suit  the  projectile  to  the  object, 
^  lot  to  dunce  tne  arm  because  you  want  to  attain  a  special  object.  A  special 
Hirtile  baa  tlua  great  value,  tliat  it  does  the  work  for  which  it  is  meant,  out  of  n 
^which  ie  ecjiial^  capable  of  doing  any  other  special  work  when  it  is  required. 
Wiftic^ld  to  thoee  systems  which  Iwve  been  noticed  this  evening,  in  which  india- 
'■kkff  is  adopted  aa  a  means  of  preventing  the  escopc  of  gas,  I  have  only  to  sny 
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coutaining  acids;  and  fouling'  or  leading  of  the  barrel,  when  proper 
lubricant  is  not  used. 

The  bullet  cartridge  is  represented  here  to-night  by  the  inTcntion  d 
Mr.  Mackintosh.  It  has  been  already  ably  noticed  in  a  paper 
read  by  Captain  Selwyn,  R.N.,  at  this  Institution,  on  the  2l8t  January, 
1867,  and  its  merits  fully  explained  by  the  inventgr,  in  the  discussioD 
which  followed.    It  weighs  about  600  grains. 

I  now  turn  to  the  projectile  which,  although,  the  last  portion  of  tlw 
cartridge  to  be  noticed,  is  by  no  means  the  least,  if  it  is  not  the  moifc 
important,  of  its  component  parts. 

The  fashioning,  balaucing,  and  weighting  of  missiles,  with  refeienoe 
to  the  power  to  propel  and  purpose  for  use,  have  at  all  tinMSi 
and  witn  all  people  using  warlike  weapons  other  than  fire-amSi 
been  objects  of  particular  care  and  study;  so  the  form,  weightmgi 
with  reference  to  propelling  force  (the  powder  charge)  and  correct 
placing  of  centre  of  gravity  with  regard  to  figure  at  least,  as  correct^ 
as  it  may  be  possible  to  place  it  in  a  projectile  of  soft  metal,  ooglit 
to  be  primary  objects  of  investigation  now  as  heretofore. 

Indeed,  it  is  the  conviction  of  those  whose  ability  and  practical 
knowledge  of  the  subject  make  such  opinion  unquestionable,  tnat  imd 
these  points  in  the  projectile  have  been  thoroughly  investiKated  sod 
definitely  settled  for  the  arm  of  defined  weight  and  calibre,  it  is  waste 
of  time,  money,  ^d  skill,  testing  machinery,  no  matter  how  inge- 
niously contrived,  for  rapid  breech-loading  and  repeating  fire. 

The  principles  which  Captain  Norton  and  General  Jacob  so  zealously 
advocated,  stLU  hold  good,  and  must  now  be  acknowledged  correct  ly 
all  who  study  the  subject  of  small-anus  ammunition. 

Tlie  {projectile,  like  the  cartridge,  may  be  classified  under  the  heads 
of  simple  and  conipound,  both  as  regards  form  and  component  mate* 
rials — the  one  in  figure  or  substance  being  simple,  the  other  compound. 

I' lider  the  first  head  come  spheMcal,  conical  or  picket,  cylindrical,  aad 
tubular,  the  last  being  the  only  foim  of  this  class  calling  for  remark. 
Uwlor  the  last,  come  the  ogive  and  cvlindro-conoidaJ,  the  latter 
best  known,  most  highly  favoured,  and  of  sJl  forms  most  generally 
adopted  in  its  few  varieties  of  length  of  cylinder  to  length  of  projec- 
tile, and  figure  of  cone.  To  this  form  of  projectile,  being  the  earlier 
invented,  and  the  most  generally  used,  I  shall  first  ask  your  attention. 

To  Major-General  l^ileau  (whose  scientific  knowledge  and  practical 
experience  make  him  a  most  reliable  authority)  I  am  much  indebted 
for  information  regarding  this  form  of  projectile.  He  is  of  opinion 
that  the  cylindro-conoidal  form  is  the  best  for  all  calibres  of  rifled  small- 
arms,  a  small  length  of  the  cylinder  only  being  necessary  to  hold  a  leaden 
projectile  in  the  rifling,  increased  length  of  (rylinder  in  the  bullet 
requiring  increased  pitch  of  rifling  in  the  barrel  to  steady  its  after- 
flight;  but  under  any  circumstances,  the  proportion  of  length  to 
diameter  uniformly  diminishes  as  calibres  increase. 

In  the  larger  calibres,  it  becomes  necessary  to  have  fore  and  base 
cavities,  for  the  purpose  of  retaining  length  of  projectile  without  extra 
weight,  these  calibres  containing  wood,  baked  clay,  or  other  compara- 
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for  thie  changei  which  has  oflTored  itself  to  mj  mind  i»  tliat  which  is  connected  with 
tlie  rMJstinfwi  offered  by  tho  air  to  the  projertile.  The  resistance  is  known  to  vary, 
ma  tha  mr&oe  of  the  right  section  of  the  biUlet,  or,  in  any  other  terms,  to  ▼aiT>  (ui  the 
anaro  of  the  diameter  of  the  bullet,  directly,  and  inversely  as  the  weight.  The  new 
Wfilhid  rifle^  when  oonfertod  into  a  breech-loader,  was  charged  with  a  ballet  of 
480  gtmmwif  and  rery  good  practice  waH  made  with  it.  Here  are  some  bullets  for  the 
EnlWii  rifla^  they  arc  made  by  myself,  bnt  they  are  very  nearly  the  same  as  tlie 
Bbxar  bullet.  If  we  take,  then,  the  proportions  of  the  squares  of  tho  diameters  of 
diArant  rifles,  take,  for  instance,  the  Enfield  ride  as  *577,  and  the  rifle  which  is  presumed 
t»  1m  adopted^  Le.,  the  half-inch  or  small-bore  as  '500,  wo  find  that,  adopting  480 
iaa  M  the  standard  for  the  Knficld  rifle,  360  grains  comes  out  as  the  proportion  for 
half-ineh^  and  that  it  within  6  grains  of  tho  weight  Uiat  Oolonel  fioxer  lias 
M  that  the  half^indi  cartridge  with  a  865  grain  bullet  would  produce  the 
■BO  effect!,  under  the  some  circumstances,  as  the  old  Enfield  bullet  would  produce 
with  a  480  grain  bullet.  This  appears  to  me  quite  a  sufficient  justification  for  its 
OM^  pnmded  that  afier  Ofxperiment  it  is  found  to  have  the  same  powers  of  pcnetra- 
I,  and  the  same  powers  of  retention  of  form,  as  tlie  old  Enfield  bullet  has.  The 
ppeaxi  to  me  to  be  rather  soft,  and  I  would  suggest  that  iii  the  bullets  of  the 
a  hacdening  material^  either  an  alloy  of  load  and  tin,  or  lead  and  antimony, 
AflHUbanaed. 

UCAir  :  What  is  the  diameter  of  the  bullet  ? 
-Gcncnil  BoxLEAr :  Tlie  diameter  of  this  bullet  of  Colonel  Boxer^s  is  0-4^5, 
^  i*  vnW  ^^  A^  in^  ^^M  ^han  the  ralibre  of  the  gun  itt$e]f.  But  as  before 
IWffiBK  tta  gun  the  bullet  is  supposed  to  be  set  up  in  the  rifling,  so  as  to  fill  up  the 
Wn.  1  have  taken  the  bore  of  the  rifles  instead  of  the  diameters  of  the  bullets  in 
tka  comparison.  The  IcnetU  of  tlie  bullet  is  1*08  inches,  tliiit  is,  it  is  rather 
twice  iti  diameter.  I  have  no  doubt  tlut  before  adopting  it,  experiments 
I,  and  tluit  this  is  the  result  of  the  trial.  The  bidlet  ap]>ears  to  be  solid 
anangb.  From  a  section*  of  which  wo  have  n  specimen  in  tho  Museum,  I  find 
tkaft  there  is  a  fore  caTity  as  well  as  a  base  caTity.  The  original  bullet  was  made 
with  a  longer  base  cavity,  wliich  is  not  a  good  form.  I  hayo  experimented  largely 
wiA  bidlata  harine  a  long  base  cavity,  and  they  were  Aonio  of  the  worst  that  I 
kwa  ever  tried.  They  look  very  well,  but  they  are  positively  worthless ;  when 
ftwl  ftom  the  rifle  wo  did  not  know  where  tliey  went,  they  seemed  to  split  all 
la  piaoea.  For  a  good  practical  n>Rson  the  original  form  of  the  bullet  has  been 
rifeaad.  lliere  is  a  diaphragm  of  lead  in  this  second  pattern,  and  there  is  a  vejry 
loac  baaa  cavity,  -f^  of  an  inch  in  leno^h,  into  which  a  (day  peg  is  inserted.  There 
imao  a  fora  cavity  in  front  of  the  bullet,  it  is  covered  over  with  a  film  of  lead, 
tViwigh  it  appears  to  be  solid.  Thif>  improvrd  bullet  is,  therefore,  a  deceitful  fellow, 
lor  in  striking,  the  front  iiliii  would  bo  broken  down,  and  the  head  of  tlic  bullet 
woold  spread  out,  add  in  j*  irreatly  to  itit  daningirg  effect,  which  I  look  upon  as  an 
important  change ;  if  the  hullot  vill  hold  it»  form,  and  it  is  found  on  exrN^rimenl 
to  succeed,  I  consider  that  to  be  a  very  great  step  gained.  With  regard  to  the 
powder  clurge,  of  course  if  the  same  charge  of  powder,  70  grains,  is  used  with  the 
JOO  grain  bullet,  as  was  used  -n-itli  the  480  gniin  bullet,  it  will  ixive  the  additional 
adiaatage  of  greater  velocity.  I  must  say  that  I  look  forward  with  mucli  intere.-^t, 
bok  not  without  some  misgiving,  ns  to  the  suci^css  of  this  bullet.  With  regnrtl 
to  the  eajtridge  case,  without  wishing  to  make  any  comparisons,  my  own  pre<lile<rtion 
11  in  foyour  of  a  veiy  thin  metallic  case,  but  not  the  coil  case.  My  experience  on 
taaiing  that  description  of  (*ase  is,  that  it  is  jHTfect ;  this  one,  a  brass  foil  round  case, 
which  has  bcH*u  fired,  has  come  out  uf  tlie  rifle  as  smooth  us  a  piece  of  gloss.  I 
euinot  say  that  I  have  found  it  pmcticuble  to  reluud  them,  but  I  hare  never  had  cue 
miifire,  neither  have  T  seen  ont'^  of  them  break.  With  reference  to  the  question  of 
ftaetare  and  danger  from  the  splitting  of  tlie  cases,  I  obsiTve  in  the  re]V)rt  ^hich 
Oa|r*r*"  O'ilea  was  kind  enough  to  lend  me,  that  in  some  experiments  lately  uiude 
IB  Albany,  New  York  State,  they  split  the  cartridge  case  nearly  from  end  to  end 
~  '»•  Anng,  and  in  some  cases  they  filed  the  head  abnost  ofl*,  but  ucitlier  in  one  case 
IIm  oCher  waa  the  sliooting  at  all  impaired,  nor  was  there  any  escape  of  gas  firom 
I  therefore,  I  think  wo  are  taking  more  piuns  tlian  is  necessary  in  tito 
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construction  of  our  cartridge  cases.  If  thcv  are  made  water-tight,  and  sufficientlj 
strong  at  the  breech  to  prevent  the  escape  ot  gas,  that  appears  to  me  to  be  all  tfait  u 
necessary, 'and  wc  shall  be  able  to  hare  a  cartridge  as  good  as  wo  roqmre  it  i 
moderate  expense.  Other  speakers  are,  no  doubt,  anxious  to  address  the  iii60tiii|, 
but  I  am  desirous  of  laying  before  you  the  result  of  mj  experiments  with  bnlleti  m 
the  half-mch  small  bore  breech-loaiung  rifle.  Tlie  Boxer  half-inoh  eartridge  prannm 
very  well,  and  we  need  not  be  afraid  of  beuig  behind  other  countries  whenerer  tl» 
tug  of  war  may  come. 

Mr.  Djiw  :  Captain  0*Hoa  has  been  kind  enough  to  bring  forward  a  oartridM 
beurin|T  my  name.  He  puts  it  in  order  as  second  to  the  Boxer  cartridge.  Althoqp 
I  am  interested  in  all  that  Captain  O'Hea  has  laid  before  us  to-ni^t|  ftnd  I  uj 
say  it  is  interesting  to  all  who  study  cartridges,  I  must  say  that  I  olaim  priori^  ti 
Colonel  Boxer ;  I  made  those  cartridges  upon  which  his  cartridge  is  based  four  yen 
or  more  before  ho  attempted  it. 

The  Chaibxak  :  We  hare  nothing  here  to  do  with  priority  of  inrention. 

Mr.  Daw  :  With  regard  to  lightness  I  would  say  that  the  cartridge  shown  hot 
to-night,  I  haye  no  hesitation  in  saying,  can  be  made  by  the  Gk>yemment  retymoA 
cheaper  than  their  present  one.  T^at  is  a  yory  important  matter.  The  2i  oofl,  wlikh 
Colonel  Boxer's  was  at  the  time  I  sent  in  my  cartridges  for  competition,  «M 
found  to  haye  certain  defects,  and  now,  that  ho  has  copied  mine  of  li,  it  is  foimd  il 
work  better.  I  was  the  first  to  produce  a  li  coil,  and  whateyer  claim  is  mads  ftr 
tlio  Boxer  I  say  it  is  based  upon  my  principle,  which  was  patented  before  he  audi 
the  1^  coil.  With  regard  to  the  bullet  which  General  Boileau  lias  alluded  to,  I  en 
bear  testimony  to  the  excellence  of  the  bullets  he  has  prepared  with  greased  pip* 
wrappers.  I  haye  been  abroad  and  trayelled  through  Europe,  and  hare  witneM 
different  experiments  by  diSerent  GK)yomments,  and  I  can  say  that  the  ballets  thit 
were  made  with  a  ^reased-paper  wrapper  were  excellent,  and  tliat  they  surpaMed  9MJ 
bidlets  that  came  into  competition  with  them,  they  gaye  a  lower  trajectory.  I  IB 
sure  when  the  question  of  bullets  is  gone  into,  the  greased-papcr  wrapped  bullet  viB 
be  found  better  than  the  bullet  with  lubrication. 

Captain  Jaspsr  Sslwtk,  B.N. :  This  is  a  subject  in  which  I  haye  taken  moflk 
interest,  I  will,  therefore,  take  a  piece  of  clialk  and  illustrate  what  I  haye  to  say  OB 
the  black  board.  I  represent  the  cartrid^  case  by  C,  the  bullet  by  B,  and  thepowte 
by  P.  I  like  to  assume  the  extreme  weight  of  tlio  cartridge  case  rather  than  tht 
lowest  weight,  for  I  haye  found  that  the  cartridge  case  is  quite  up  to  120  gni>^ 
therefore  I  put  in  all  cases  the  cartridge  case  at  120  grains.  I  put  the  bullet  at  ito 
yarying  weights  of  &30,  480,  820  grains ;  then  for  the  tubular  bullet  I  take  off  tbi 
cartridge  case  altogt>ther,  and  put  the  bullet  at  520  grains.  Next  I  put  the  powdi* 
in  all  cases  at  70  grains : — 
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70 

720  670  510  590 

Then  720  grains  will  be  the  weight  of  the  first  cartridge,  670  graius  the  woig^^ 
of  the  second,  510  grains  the  weight  of  the  tliird,  and  590  grains  tlie  weigl*^ 
of  the  fourth.  I  will  now  put  the  Dullet  and  powder  alone,  supposing  we  can  dP 
iLwnj  with  the  cartridge  case  :— 


B   •  •  •  • 

..   530 

480 

320 

520 

JL   •  ■  •  • 

..   70 

70 

70 

70 

600  550  390  590 


The  first  would  weigh  600  grains,  the  second  550  grains,  the  third  390  grains,  th9 
fourth  590  grains.  With  the  first  I  should  get  70  cartridges,  supposing  my 
ammunition  to  be  equal  to  61bB. ;  the  second  would  giye  me  76  cartridges ;  the 
third  106  cartridges ;  and  the  fourth  I  haye  not  taken  out — ^you  can  cosily  see  how 
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irc  We  hnvv  abnniloQcd  the  brti  fup  uiid  auvil ;  therefore,  it  is  not 
lo  ealeiUalo  for  that.  Now,  fur  d  »PCond  I  will  amuie  yoii  with  an 
•lory  befoTB  I  begin  t  it  wUl  illueCrate  very  gtrongiy  the  point  which 
>  brought  b«fore  us.  An  American  in  my  nroacnoo  wm  apealiing  of  the 
■•ir  (run  which  tbo  £inpen>T  of  the  French  has  had  brought  to  his  Dotice,  which 
iriU  BM  1  do  not  know  how  many  ehola  u  minate,  and  requiroa  only  two  men  to 
)  it.  Tlie  Ameiioan'e  rrmark  was  very  pertinent  indeed  to  the  whole 
"  I  wunt  to  know  who  is  going  to  carry  the  lead."  You  can  easily  see 
AKt  mr  object  in  this  inatanco  has  I)p«q  to  show  you  that  tlie  weight  of  the 
|a(tj«Mii«  can  ht'  Bdrantaaeously  diminished,  for,  STou  admitting  that  the  carl- 
itdge  oue  in  atuenl  in  the  hut  case,  jou  cannot  make  muoh  change  in  the 
pswdar  ehargc ;  but  you  can  make  u  lery  notable  change,  as  Colonel  Boier  has 
MMVn  oa,  in  tlie  weight  of  the  bullet.  'I'hen  you  have  tfie  enoroiOOB  Tslue  to  the 
b-Ioading  grin,  whicli  is  anppo^cd  to  Arc  20  ahota  in  a  minute,  of  the  320  grain 
t,  giiing  8fiO  graina  with  thr  powder.  Everybody  knows  thut  reserves  ram  be 
"kt  w^,  and  »re  brought  up  ;  but  everybody  knowa  that  rDasrvcs,  I  mean  reserves 
mtmitioii,  are  not  alivays  in  the  right  plaw  when  wanted.  I  have  to  recog- 
tuiat  gratefully  the  very  kind  notice  wfaich  Captain  O'Hca  has  been  pleased 
tt  take  of  my  gun  and  cartridge,  whieli  some  of  those  present  will  appreciate  or 
llpreBBrtP  for  ihemsclvpa.  All  I  have  to  say  is,  that  the  only  cause  why  the  gun 
■•not  brought  fomtLrd  at  Woolwich,  and  for  wtiich  I  have  a  certificate,  wna  that 
h>  Hltridg«  were  made  too  short,  and  they  £iiled  of  their  efibct.  The  workmen 
Ml  np  the  gauge  to  conceal  a  defect  in  the  workmanship.  I  have  fired  hundreds  of 
noA  with  it,  and  I  lay  it  is  the  true  weapon  for  the  soldier  or  sailor,  on  the  score 
MftiaMicil^,  and  of  not  being  liable  I  o  derangement.  I  would  draw  your  attention  to 
■W^-Jhat  the  Americans,  however  much  they  mnj  have  been  behind  na  in  aome 
yet  attacking  the  question  &om  a,  seientifio  point  of  view.    They  do 

^ mistake  of  first  looking  at  a  number  of  brwch-looding  guns,  seeing 

kov  jntty  they  arc,  how  well  eot  up  they  ore,  what  they  wcigli,  and  what  they  do 
■Dt  wcdak.  But  they  go  straight  at  the  projectile  and  its  trajccloiy  ;  for,  as  Ca[ftain 
VHm  OMt  very  truly  remarked,  the  projwtiJe  is  the  whole  basis  of  the  question.  If 
ton  tBanat  tell  what  weight  of  projectile,  or  what  form  of  pn<3cctile  you  are  going 
Id  Ab*,  it  is  utterly  impossible  for  me  to  tell  you  wlmt  powder  cliarge  you  ehall  fire 
k  wUhi  conseqiiontly,  out  of  what  arm  you  alnUl  fire  it.  Projectiles  vary  so 
PM>i  imiiiilj  that  in  the  same  gun  I  will  epmige  you  shall  nut  get  the  same  shooting 
•ith  two  billets  out  of  a  hundred.  Ifr.  Whitworth  found  that  by  elongating  an 
Drdtnarj  Enfietd  bullet  and  increaung  its  weight  the  accuracy  was  brought  up  to 
Ihat  of  the  small  bore.  Mr,  Uacintosh,  and  those  who  have  proposed  his  tubidar 
Mjeotile,  (bund — and  this  is  utterly  independent  of  testimony  from  Mr.  Macintosh 
Limielf — that,  with  the  smootb-hore  muaket,  the  elevation  of  the  sight,  necessary  to 
a  ballet  from  the  ordinary  Enfield  nOe  900  yards,  was  suiBciont  to  carry  with 
wed  aoeuracy  the  tubular  projectile  S,000  vards.  That  is  the  result  of  following 
S  tnie  scientific  principle.  Where  you  can  reiiuce  the  resistance  of  the  atmoaphcrc, 
~WI  achieve  much  more  than  by  anything  you  con  do  in  the  barrel  of  the  gun  ;  for 
rhile  the  bvrel  of  the  gim  acts  only  daring  tlie  fraction  of  the  second  in  wldch  the 
_a]Itetiapa«iing  along  the  30  or  40  inehes  of  its  length,  the  atmosphere  is  acting  through- 
Mt  the  whole  fiight.  If  you  can  ab«tract  resistance  from  the  fi-ont,  or  can  diminish 
"  Taeuum  beliind,  it  is  clear  that  the  trajectoir  of  the  projectile  must  be  flatter  ; 
.  the  causes  of  disturbance  will  be  lesa  ;  and  that,  if  properly  brought  forward 
elosaly  experimented  upon,  it  is  calculated  to  eOect  a  revolution  in  our  ideas  r 
not  alone  roapwting  the  dJAerent  descriptions  of  Gte-arms,  but  respecting  that  old 
and  mneh  vexed  question  whether  it  is  neeesaary  to  rifle  barrels  at  all  either  in 
lange  guns  or  in  small  arms.  We  have  long  ago  known  that  for  all  poesiblc  pur- 
poaea,  whether  of  sport  or  war,  it  is  necessary  to  suit  the  projectile  to  the  object, 
■nd  not  to  change  the  arm  because  you  want  to  attaiu  a  special  object.  A  special 
pngeotile  baa  this  great  value,  that  it  docs  the  work  fur  which  it  is  meant,  out  of  a 
Mn  which  is  equally  tspable  of  doing  any  other  special  work  when  it  is  required. 
With  regard  to  those  systems  which  have  been  noticed  this  evening,  in  which  india- 
rubber  IB  adopted  as  a  means  of  jireventing  the  escape  of  gas,  I  haTO  only  to 
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t)iat,  in  consequenco  of  Beveral  and  lone-continued  telagraphio  reBearoliM,  I  bftic 
been  led  to  make  experiments  upon  india-rubber  and  Tulcanite.     I  fonnd  tlni 
vulcanized  rubber,  whicli  ia  the  most  lasting  form,  decays  iuTariably  in  tlie  ooam  d 
a  Ycry  few  yearn.    We  may  see  that  always  in  our  ordinary  india-rubber  bwidifiBr 
letters ;  by  the  oxidization  of  the  sulphur  which  is  used  to  cure  it,  the  indiariiilte 
becomes  rotten.    Therefore,  india-rubber  is  not  a  reliable  thing  to  be  atored  up  m 
maguziiics.      You  may  find  vulcanized  india-rubber  which  may  sive   yoa  goad 
results  as  a  gas  closure  in  England,  for  a  space  extending  over  a  tew  monthi,  M 
which  will  give  yon  very  unreliable  and  bad  results  after  it  hat  been  atored  in  laii 
for  a  year,  or  less  tlian  that.    Therefore,  I  eschew  in  Umime  all  subatanoea  whiA  mt 
liablo  to  quick  decay.    I  do  not  say  that  all  substances  are  not  liable  to  slow  daeif. 
The  tubular  system  which  has  been  adverted  to  by  Captain  0*Hcb  is  not  axwoil 
invoution.    lie  luis  been  a  little  mistaken  there.    It  has  slept  in  conaequenoe  of  Ifa 
doubts  and  preoccupations  of  its  inventor.     It  has  been  some  twelve  yean  bebR 
the  public.     When  i  tried  to  get  it  ex])orimentcd  upon  by  the  higher  authoritiN^  I 
was  answered  that  so  many  systems  had  been  trip<(  that  this  was  not  worth  t^iBi. 
I  think  that  is  S(rarcely  an  argimient,  and  I  hope  still  to  see  the  thing  oanisd  oAk 
The  advantage  of  the  tubular   bullet  is  even  more  than  that  to  which  I  hare 
referred.     We  know  now  that  in  all  breech-loading  guns  we  must  have  some  form  ef 
metallic  cartridge  (leaving  out  those  india-rubber  wads   of   which  I  hsre  Imh 
speaking),  in  order  to  ensure  sufficient  gas  closure.     The  tubular  bullet  is,  or  my  H 
inade  a  metallic  cartridge.    When  that  is  the  case  it  is  closed  }oj  a  wad  bdnnd. 
I  Uiink  it  would  bo  worth  while  to  illustrate  this  to  the  meeting,  for  perliaps  tkif 
may  not  have  understood  from  the  bullet  alone  exactly  the  way  in  wluch  it  is-fi^ 
posed  to  employ  it.     I  will  draw  a  section  of  a  tubidar  bullet,  pure  and  simpk^ 
without  the  riiling  inside,  as  vou  mse  it  has  a  wail  behind.    Tills  wad  hM  sons 
arrangomcut  for  fulminate,  either  in  the  onlinari*  anvil  and  cup  way,  or  in  ionic 
other  way,  behind  it.     When  the  bullet  is  fired  the  air  rushes  into  it,  drives  off  tfcr 
wad  as  it  leaves  the  gun,  and  thereafter  the  bullet  threads  itself  on  a  column  of  lb, 
and  passes  through  it,  not  only  witli  lessened  rcsiHtancc  in  front,  due  to  its  tnbalsr 
form,  but  with  lessened  vacuum  behind,  due  to  the  passage  of  the  air  thrcmi^.ii 
Whereas,  if  I  draw  a  section  of  precisely  the  same  bullet,  with  a  flat  heed^.  I 
should  get  this.    The  air  ])as9ing  oft'  from  the  front  and  over  the  sides  of  the  fitf 
front  rc-unites  again,  but  leaves  in  the  Th*fiT  a  vacuum  which  is  called  the  point  of 
non- press iin;,  and  wliich  is  equal  to  an  added  resistance  in  front.     This  is  absent  is 
tlie  tubular  bullet,  and  leads  to  an  explanation  of  the  fact  uf  the  lessened  trajeetoiy 
and  increaseil  range.     T  should  also  have  the  full  resisting  nrea  in  front. 

The  tubular  bullet,  charged  with  powiler,  becomes  a  metallic  cartridge.    Thf 
operation  of  firing  thinn  is  this  :  a  bullet  is  taken  out  of  the  pouch,  and  the  powdv 
is  shaken  out,  and  thrown  away.     It  is  then  pushinl  into  the  breenh -loader.    A 
second  bullet,  with  the  powder  in,  and  with  the  wud,  of  course,  behind,  as  weUesin 
the  first,  is  then  pushed  hi.     Tlie  explosion  in  tlie  second  bullet  leads  to  the  expid- 
•»ion  of  the  first  bidlet.     That  sceoiid  bullet  is  then  jiushed  forward,  and  is  clmngfid 
from  being  a  cartridge  to  becoming  a  projectile;  it  is  then  expcUed  in  its  turn. 
The  we.i[;ht  of  this  VIK)  grain  cartridge  case,  or  we  will  take  it  as  low  as  Captain 
O'llea  has  )mt  it,  at  1(K>  grains,  is  a  very  important  element,  when  vou  come  to 
deal  with  a  number  of  cartridges.     This  element  of  weight  would  be  absent  were  it 
possible  to  do  away  with  those  cases.     The  tnbuhir  cartridge  also  carries  out  the 
views  of  those  who  have  cxpressctl  themselves  vcr^'  strongly  throughout  the  wholr 
question,  viz.,  that  the  gniml  idea  of  a  gun  firing  a  cartridge  loaded  at  the  breecb 
shouhl  he  to  expel  that  cartridge  nltog(*ther.     It  has  all  the  advnntoi^cs  of  a  metd 
t^artridije,  and  leaves  no  more  in  the  barrel  affrer  llring  t!):ni  a  perl'ectly  burnt  paper 
cartridge  would  do.     The  exfiense  of  nianuraeluir  iilsii  is  another  item,  wbiofa,  I 
think,  may  be  remarkably  reduceil.     It  is  a  question,  no  doubt,  of  a  new  uisnufiie- 
ture ;  but  we  all  know  perfectly  well  that  in  the  outset  of  a  nianufaeture,  conditioni 
arc  present  which  arc  very  speedily  eliminated  by  those  who  engage  in  tliot  mean- 
fiuiture,  and  who  study  the  reduction  of  the  pence  that  go  to  make  up  the  pounds. 
Folding  also  is  a  subject  for  very  extended  experiments.     I  have  found  it  in  the  siunc 
gun,  with  the  same  powder,  and  the  same  bullets,  to  be  the  result  of  diflbrenccs  in  the 
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■0  and  (lie  state  of  (lie  atmospliere  gencrellj.  It  is  a  aiibjnct  noli 
mniod,  I  bedierp,  at  the  present  tims  ;  jet  it  pointe  la  the  noncliuion  that  it  ii 
ndj  table  to  fire  any  number  of  giiaa  to  aacertaia  tlie  musea  of  fouling,  noleia 
do  that  undor  tjie  UBiuv  cundiboim  of  weather,  luid  also  under  Hie  eaiDe  con- 
CW  111  tune.  Tharefont,  I  alioiUil  Ulco  to  eliiuiuate  tliat  aa  an  error  whicli  would 
ab  KUf  philoiiophicHl  conclusion  on  tbo  Bubject.  Let  it  bo  understood  iJiat 
I  am  bHTOinetnc  and  atmospheriu  dioturbanues  whieb  do  interfere  witb  tbsb 
tuHim.  The  queBtion  of  bullets,  irliiih  baa  been  to  ably  brought  forwiird  b; 
■kL  Boileaii,  1  would  onlj  further  advert  to  bj  anving  that,  iu  n;  own  eipe- 
m,  I  Imre  found  inrwiably  t)iat  the  ■o-oalled  plug  behind  fulla  out  before  tite 
it^lua  BiCaiiwd  iti  distiiuce.  I  lukve  fited  at  a  long  range  of  3,(XK)  jarSa  againat 
ilk  hill,  which  is  lightly  corered  with  enrtli,  so  that  I  reoorer  all  mj  bullets 
Ij  in  the  »anie  atate  in  whifli  I  Are  (hera.  I  finii  Uie  bullet*  invBriably  aprefid 
■nd  eet  deformed  in  proportion  lo  their  raiiation  from  the  solid  form ;  tllat 
■alia  &irm  is  the  one  in  whioh  you  get  tlie  fiill  development  of  tiia  ipcoiiic 
afi  that  aoj  departure  from  it  invariablj  leads  to  leBsened  penetration  uiil 
•r  tn^wHory.  In  fact,  as  nro  uugbt  haie  suppoeed,  trom  the  very  fact  that  tli^ 
oyod  lead  in  our  bullels,  no  metal  of  leeaer  spociSc  gravity  iiufliooa  us.  & 
aha  nnwiie,  for  the  sake  of  an  accuracy,  wbich  may  certAlnly  have  itaralucat 
nnge  to  Volunteers,  but  whicli  ha«  a  very  aniall  value  indeed  to  military  men, 
■aqa  in  a  form  of  bullet  which,  though  it  gives  lu  increnaedi  afcuracy,  in- 
Hf  prm  us  lessened  pHnetradon  and  a  higher  trajectory.  And  I  should  not 
MM  idTOcatiDi!  the  fonu  of  the  tubular  bullet  unleea,  combined  mth  the 
■Vflf  kir  pMBing  through  the  bullet,  there  was  that  Lower  tn^Butory  and  that 
Mi^penctrsliou.  which  is  the  natural  result  of  a  higlier  velocity. 

'"»»  C  DoDSiLL;  Mr.  Chairman   and  Gentlemen,— The  aubjeot  of  the 

i  the  rcmarka  linse  have  applied  almost  entirely  to  the   shape  of  tiie 

MgftiBod  the  weight  of  the  projectile.  Very  little,  indeed,  has  been  said  upon 
Mnnv  Um  quality,  or  the  explosive  force  of  iJie  ))Owder  b;  which  the  expul- 
of  (he  projectile  ia  lo  be  gained.  Wlicn  I  via«  invited  to  attend  this  meeting, 
1^  diAnot  know  what  the  sul^eot  of  tJie  paper  to  be  read  wna ;  thcrsGire, 
MBHifa  I  have  to  make,  I  beg  jou  will  bear  with,  an  thoy  are  entirely 
ipvrt;  but  I  iliiuk  you  will  find  tliat  they  bear  upon  this  subject.  Bebre 
Ig  Dn«  word  npoD  the  ^npowder,  I  have  great  pleasure  in  testifying  t 


D  tlio  increased   ivlocity  t 
he   brecch-luoding  ■jstian 

..jt  oalv  dcmauiU  the  greatest  poamblo  investigBtion  into  the  best 

i.muk.  li«ight  of  tiie  rarlndge  uiif  pntjectile,  but  also  into  the  nature  of  the 
lar.  The  position  thai  I  ..m  prepared  to  inainlnin  is  this,  that  an  entirely 
MBt  lEVnpowdeF  must  be  found  ;  not  what  is  oonunonly  called  black  gunpowder, 
m  nearly  h  passiblo  pusauseing  the  same  quuities  ■«  blai^k  gunpowder, 
_  a  faidts,  ami  an  nearly  approaclJug  the  qualities  of  gun-cotton  also, 
l^ita  fnolls;  in  fact,  the  JntU  wiiliea  must  be  found.  I  am  prepBre.I  to 
''  that  it  haa  been  found ;  (bnnd  bj'  the  inrontiou  of  CTaptain  Sehultie, 
1  Anillsry,  perliaps  one  of  the  most  distingnishad  praoticaL  chemists 
(,  who  lam  proud  to  say  is  in  this  room.  Captain  Sobultze'spow- 
utircly  common  gunpowder,  with  this  great  difliirenoe, 
la  not  charred.  The  gases  which  ore  thrown  off  in  the  retort  used  Ibr 
■  Afl  wood,  he  prudently  saves,  and  bums  them  in  the  gnu  itself,  where  I  say 
onght  to  be  burnitd.  Instead,  of  being  thrown  away  tiioy  are  reserved;  tlie 
iynra  is,  ua  immensely  inoreased  amount  of  projectile  force,  lea*  rending 
',]n*  fouling,  and  greater  regularity  in  shootdng.  In  tbo  montJi  of  Oetober, 
,  toy  itteDtiou  was  liral  drawn  lo  this  powder.  I  investigated  it  very  closely, 
«liot  a  good  deal  with  it.  I  also  went  over  to  Potadnm,  and  B|ient  masy 
IIhM  wilJi  C^tjibiiD  Schultze,  invastigaling  ila  cliemical  quiJities  ;  and  I 
''b.tlu  perfuvteonrictian  tliat  tliis  powder  mnst  ti^  the  place  of  all otliM 
« tSen,  it  has  been  inlnkluced  into  tliu  countiy,  hut  nnlisppi' 
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under  circumstances  likely  to  bring  it  favourably  before  the  public  notice.  But  iti 
position  on  tlie  Continent  is  now  this :  it  is  being  gone  into  on  an  immense  aaik  it 
opandau,  by  the  Prussian  Goremment,  and  every  week  tliere  is  a  recoird  mide  of 
the  results.  In  Belgium  it  lias  not  been  taken  up  by  the  Goremment ;  but  it  ii 
being  taken  up  by  a  capitalist,  Baron  Van  Aacken,  who  after  a  thorough  invtiti' 
gation,  is  about  to  embark  in  a  large  way  in  its  manufacture.  In  Fiance,  eipe- 
rimenta  have  been  carried  on  during  the  months  of  December,  Januaij,  mI 
February,  at  Yincennes.  The  result  of  these  scientific  experiments  at  Yinoennfli^il 
a  report  signed  unanimously  by  a  commission  of  officers,  all  reoommcnding  its  wt 
for  the  Cliassepot ;  and  the  French  Govcrmuent  are  about  to  institute  a  eeriei  d 
experiments  on  an  immense  scale  ut  Cherbourg.*  The  quality  in  which  this  povdr 
surpasses  gun-cotton  is  that  it  is  under  ]>erfect  control,  while  gun-cotton,  if  it  hstis. 
Other  faidts,  is  ungovernable. 

The  Chairman  :  Tlie  only  difference  is  that  the  wood  is  not  charred  P 

Mr.  DouoALL :  The  only  practical  difference.  While  gun-cotton  is  a  TegeCiUt 
substance  prepared  with  ocid«,  this  is  merely  washed  with  acids.  It  is  cleansed  wA 
lime,  woslied  with  acids,  for  a  certain  reason,  and  then,  finally  treated  with  Hie  ak" 
petre  itself 

General  Boileau  :  'Wlmt  is  its  spcciftc  gravity  ns  compared  with  Uadc  gn- 
powder  ? 

Mr.  DouoALL :  About  one-half,  as  nearly  as  possible.  The  cluu^  of  the  Chassifil 
rifle  with  the  black  powder  is  5^  French  grains ;  with  this  it  is  2j^  gnuns,  eme^f 
one-half  the  weight  of  powder.  Tlie  projectile  force,  I  should  say,  is  somathiiig  is 
the  proportion  of  45  to  31,  i.^.,  using  only  one-half  the  weight  of  the  new  powdv. 

Captain  Tufpeb  :  Is  there  any  sulphur  in  the  powder  ? 

Mr.  DouGALL :  Not  a  grain.  Sulphuric  and  nitric  acids  are  combined  in  the  flnk 
instance  to  produce  chemical  action,  and  drive  the  nitric  acid  into  the  wood.  Aftr 
wards  the  sulphuric  acid  is  entirely  removed ;  there  is  not  a  trace  of  it  left. 

Lieut. -Colonel  Flbtcheb  :  What  is  the  relative  strength  of  this  powder,  at  eOB" 
pared  with  ordinary  gunpowder  ? 

Mr.  Dora  ALL :  The  relative  strength  is  much  more  than  double.  We  use  one* 
lialf  the  weight.  [Mr.  Dougall  lien'  showed  a  Chassepot  cartridge  loaded  with  thi 
new  powder.J 

Lieut^-Col.  Fletcheb  :  Ts  that  the  charge  for  the  Chassepot  rifle  ? 

Mr.  Dougall  :  That  is  the  Cliassepot  charge,  exactly  iis  it  is  used  at  Yincennos. 

Licut.-Col.  Fletcheb  :  But  the  charge  for  the  Chassepot  cimnot  be  double  tli» 
size? 

Mr.  Dougall  :  The  new  powder  is  double  the  bulk  of  black  powder.  We  aW 
one-lialf  tlio  weight,  so  the  size  of  the  cartridge  remains  tlie  some. 

Admiral  Sir  Hsitbt  Codbixoton  :  YHiat  is  the  effetrt  of  Schultze's  powder  nfMi 
the  arm? 

Mr.  Dougall  :  The  efioct  is  extreme  diminution  of  the  rending  force.  Thai  «M 
ascertained  in  the  last  experiments  nuido  at  Yincennes  a  fortnight  ago,  by  aa  appi^ 
ratus  carefully  made  for  the  purpose.  It  was  found  to  ikmscss  less  rending  fbroe  tUM 
any  powder  that  had  ever  come  before  the  French  Government. 

Sir  Henry  CoDBiyoTOir .  And  the  clicmical  effect  upon  the  metal  ? 

Mr.  Dougall  :  It  is  perfectly  innocuous  to  the  metal.  The  claims  for  the  powder 
are,  its  greater  regularity ;  its  greater  force ;  it  does  not  cause  recoil ;  and  it  does  not 
foul.  On  one  occasion  at  Spiindau,  on  going  into  the  question  of  fouling,  they  And 
460  shots  without  cleaning  tlie  gun.  The  supi^rintending  ofllcer  then  said,  that  it 
was  no  use  going  any  further. 

Captain  Buboess  :  Was  a  breech -loading  cartridge  used  ? 

Mr.  Dougall  :  A  breech-loading  cartridge  was  used.     Captain  Schultie  eta 
correct  me  if  I  am  wrong,  in  saying  that  there  were  '160  shots  flred. 


*  Mr.  Dougall  here  gave  a  brief  description  of  its  manufacture,  a  full  description 
of  which  will  bo  found  in  a  paper  read  on  the  30th  March,  and  published  in  this 
number  of  the  Jovrnalj  page  127,  et  seq. — Ed. 
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Oaptain  SCHTTLTzx :  Ye«,  460. 

LiouL-Gol.  FlETCHEB  :  Witli  reforenwr  to  its  durability  ? 

Mr.  DoDOAu.1  Ita  lijKrometric  qualities  arc  sliglitlj  greater  than  those  of  tha 
bUek  pmpowder,  in  the  proportion  of^  80  to  a'2CI ;  but  tlic  oH"eot»  are  only  one-half.  * 
Ibil  ««•  tried  by  storing  bii  casks  of  oaoh  powder  in  tbe  danipcsb  casomale  that 
«oaI(l  be  ftnmd  at  Spandau,  after  careful  regist^.     Aflpp  sii  rooutlis  both  powdetl 
iMre  naed  again,  at  tlio  same  eleynt.ioo  of  1,200  leet.  The  black  powder  had  increased 

'*'  "* in  the   proportion  of  2*30,  but  it«  ptojectile  power  had  diminished 

.  the  Schultze  powder  had  increased  its  dainpnesa  at  the  rate  of  £80,  but 
„  power  had  oul^  latlon  oil'  4^  per  cent,,  about  one-half  the  other.  The 
^  of  that  IB  tho  not  hating  removed  ijie  hydrogen  in  the  powder.  The  hjdrogen 
U  tbe  SchuUie  is  analogous  to  tho  gaicti  in  tlip  pon  der  ;  eonsBquently,  tlicj  are  oon- 
tsmteHBOns  in  their  action,  more  consonlanoous  than  in  tl»'  black  powder.  That  il 
Ihe  MlutJon  of  it,  I  bolieve.  I  hare  nothing  more  to  say  upon  this  great  inrention, 
<x(Mpt  that  I  am  prepared  to  answer  any  questions  if  any  gi'ntleman  would  wish 
(0  aik  any. 

Osnenl  Sir  Wn.  CoDKiHQiUH :  Am  I  to  uudci-stoud  that  neither  sulphur  nor 
irilnetre  is  lucd  ? 

Sir,  DocQiLL;  That  is  a  groat  point,  that  iiliile  Hie  gmi-eotton  is  treated  with 
the  (altpetre  is  here  in  a  solid  substance,  by  the  application  of  a  powerful 
1,  you  will  see  it  glittering. 

__,_.    SBLWiTf:  Is  there  any  trace  of  sulphuric  acid  ? 

Mj.  DcvaALL:  Not  a  trace.    This  is  prepared  with  nitric  or  sulphuric  acid  very 
*Mk)r,  but  the  Kulphuric  acid  is  entirely  rcuioTcd. 

ChptaJD  SelwTH  :  It  is  hard  to  say  why  it  is  put  there. 
'  UL  Doin)ii.L:  It  is  put  there  for  the  chemical  action.    Tlieaulpharic  acid  is  used 
lopraduoe  a  chemtral  action  to  drire  in  the  acids,  but  the  sulphur  is  entirely  remOTed 


Geoeral  BoiLSjtu  :  Does  this  powder  gJTC  much  smoke  ? 

Mr.  VovoALJ.  -.  Tory  Uttle,  It  is  somewhat  carious  tliat  when  the  oomhtution  of 
Uek  powder  takes  place,  of  the  gases  evolved  ouly  31  in  tho  100  are  driving 
^  owera,  and  69  are  inert ;  while  in  this  powder  90  in  the  100  are  driving  gases,  and 
Mdtr  JO  are  inert. 

The  Oeaikmam  ;  Would  you  ignite  a  small  quantity  of  the  powder  ? 
"  ■      '     lure;  I  will  hold  this  cartridge  in  my  hand 

will  be  no  recoil.     1  will  put  the  equivalent  of  threa 

of  black  powder.     [Mr.  Dougall  here  showed  the  e»poriiucnt.]    With  the 

U*ek  powder  you  would  see  tlio  flame,  ice,  spreading  out  like  a  musliroom;  with 
''  '  Itee's  powder  jou  see  that  the  gases  rush  out  cousentaneously.  Witli  regard  to 
it  will  be  very  much  less  than  gunpowder.  The  process  of  manufacture  may 
idpT  TS  hours.  It  is  impossibhi  there  can  over  be  any  accident  to  human,  life, 
Xlw  powder  is  all  made  in  large  tubs,  by  women. 

Ueut.-Col.  Fletcher  :  IIiU!  the  uniformity  of  shooting  with  this  powder  been 
sted  with  rifles? 

Mr.  IJOveiLL  :  Tes  ;    this  very  day  a  party  of  military  and  scientific  geotlemea 
tnod  it,  and  made  a  much  flatter  trajectory  witli  it.     If  I  were  to  cram  in  u 
Bmoh  powder  as  I  possibly  could,  wo  should  get  a  lower  tr^eotory  still. 
The  CaauutiK  :  Have  the  Prussian  Oovemmeut  adopted  it  ? 
Vr.  DovaiLL :  They  are  going  on  with  eiperimenis  now  that  will  last  till  next 
Janoan',  beiausc.  as.  I  said  just  now,  every  week  (here  is  afresh  report.     It  has  been    ' 
pMfcetfj  succoBsfully  tested  for  small  arms. 

Ck{>twa  SnwTM ;  Uay  I  suggest  that  Mr.  Bougall  sliould  give  us  a  det^ed  paper 
1  the  sulgect.,  because  it  is  hardly  doing  justice  to  Captain  0  Hea's  paper  to  loiivo  it 
^tMBHedt* 

Dm  CBinuuB ;  It  would  be  very  desirable. 

[Belbre  elosing  the  subject  Mr.  boiaxj-i.  ignited  u  small  quantity  of  the  powder 
on  aa  EMtlien  plat«.  After  the  ignition  there  was  n  small  quantity  of  residuum  left. 
Rub  rediduuin,  ne  eipluned.  does  not  exist  whcu  tho  powder  is  Bred  in  the  gun  ;  it 
b  bonnt,  and  goes  oir  with  the  smoke.     Ho  mentioned  that  one  of  the  Commiuiouers 
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011  ]>crm tending  the  experiineut«  at  VincenneB  had  himBelfroccntly  brought  oatwlut 
lie  considered  to  be  a  very  great  impruyement  in  gunpowder.  Captain  SdralftM'i 
powder  could  not  by  any  possibility  haye  met  with  a  more  doncermui  mal.  Oof 
of  the  improvements  which  this  French  General  Offioer  claimed  ior  bis  powdv  w 
the  reduction  of  smoke.  It  was  accordingly  proposed  to  test  the  two  powdon  in  t 
room.  Captain  Schultzc's  was  tested  first.  They  fifed  80  charges  in  the  mm 
without  creating  anything  unpleasant.  After  6  charges  of  the  c^er  powdff  tk 
inventor  begged  that  the  experiment  might  be  stopped,  and  he  was  one  or  tboeeiHH^ 
with  the  greatest  pleasure  possible,  signed  the  unanimous  certificate  in  h>nnr  of  tki 
superiority  of  Ciiptain  Schultze's  powder.] 

Mr.  Stiaukg  JLacok  :  GThe  residuum  on  the  plate  looks  like  fouling. 

Mr.  DouoALL :  Yes,  because  combustion  of  the  powder  is  not  cofmplete  in  tti 
open  air. 

The  CHAFBiCAjr :  We  have   to  some   extent  wandered  from  the  subjert 
Captain  O'Hea  has  introduced.    Still  the  remarks  have   been  interesting 
valuable,  and  I  think  it  is  a  subject  that  might  be  very  usefully  brought  before 
Institution.    I  am,  however,  anxious  to  bring  back  the  discussion  to  the 
subject.     I  do  not  know  whether  any  other  gentlemen  wish  to  make  ranu^ 
Captain  O'Hea's  paper  before  we  conclude. 

Lieutenant-Colonel  Flbtghes  :  There  are  a  few  remarks  whidi  I  aboiild 
make.  It  is  a  subject  I  do  not  wish  now  to  go  into,  and  there  is  very  Uttle 
added  afUr  Captain  O'Hea's  very  valuable  paper  and  Captain  Selwyn's  ra 
The  only  point  that  I  should  like  to  touch  upon  is  regarding  what  Qsptain  O^Bn 
said  with  reference  to  the  Chassepot  rifle.  I  think  it  must  be  aatisfiustorf  to  miB 
know,  that  at  present,  with  remrence  to  the  anus  of  our  infantry,  I  betiere  ne  an 
superior  to  any  other  nation.  I  am  not  speaking  of  the  future,  or  how  lAff 
nations  will  be  armed,  but  as  far  as  regards  the  comparing  our  own  arm,  omsUlb 
with  the  Chassepot,  I  think  that  we  are  in  possession,  of  a  much  more  ami  w 
more  serviceable  arm  than  foreign  nations.  Supposing  vre  were  called  on  iat 
foreign  service  at  onoe,  I  think  we  should  have  an  advant^. 

The  Chairxan  :  Perha^is  Captain  0*Hea  would  wish  to  make  some  vemivfti  ■ 

Captain  O'Hea  :  I  only  wi-^h  to  ask  Captain  Selwyn  a  question  with  Regard  to4i 
Macintosh  tubular  bullet.  In  all  tubular  bullets  containing  a  charge  of  ponrdsr, 
the  powder  case  expands  on  the  explosion  of  the  charco.  It,  thoivfore,  fits  tiw 
barrel  excessively  tight.  Is  there  any  difficulty  in  moving  the  tubular  caftridp 
forward  wlieu  you  wish  to  make  it  a  projectile  ?  You  have  to  push  it  ibntari  ii 
make  it  become  o  projectile  for  the  next  round.    Is  there  any  difficulty  in  thatP 

Captain  Selwtk  :  I  may  answer  that  by  sayinc  that  the  ordinary  requuramoiki 
•  to  which  Captain  O'Hoa  before  adverted,  althouffb  they  apply  principAllv  to  rilBi 
apply,  in  some  degree,  to  smooth-bores,  from  which  it  is  pro}>osed  to  fire  this  |JiijflB 
tile.  For  even  in  a  smootli-bore  you  reouiro  some  measure  of  elasticity  between llv 
bullet  and  the  fire-arm.  That  is  obtainca  in  this  instance  by  a  wrapper,  or  envekp^ 
wLitrh  may  be  made  of  tough  paper,  but  wliich  I  should  prefer  being  made  ef 
something  more  nearly  approaching  to  felt ;  very  thin,  still  a  felt  containing  * 
lubricating  material.  Under  these  circumstances  the  felt  is  subject  to  oomprer 
but  it«  elasticity  enables  the  bullet  to  be  pushed  forward. 

Captain  O'Hba  :  I  have  only  to  express  mv  thanks  to  Gtmeral  Boilcau  fior 

my  ))aper,  and  also  to  Captain  Selwyn  and  otlier  gentlemen  for  the  remarks  tbey  have 
made. 

The  CnAiBXAN  :  I  am  sure  that  the  meeting  will  thank  you  for  having 
the  paper,  and  also  Goneral  Boilcau  for  having  read  it.  It  is  a  very  valuable '_ 
and  also  the  remarks  which  have  been  made  by  General  Boilcau  and  by  Cantsii 
Selwyn  have  been  mo9t  valuable  in  illustrating  this  mucli  vexed  question,  ana  OIM 
not  vet  completely  settled. 
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BCHDLTZE'S  GRANULATED- WOOD  GUNPOWDER. 

By  Mr.  James  D.  Dodgaix. 

entoring  upon  the  immediate  subject  of  this  paper,  I  crave  yonr 
Uitenoe  for  a  brief  spaa*  to  explain  my  position  aud  connection  with 
it  b  October,  1865,  I  wa^  waited  upon  by  two  gentlemen,  both  of 
Vion,  I  believe,  are  now  present,  but  whf)  were  at  that  time  entire 
iteupsre  to  me,  who  showed  me  spiK^lmens  of  this  new  powder,  of 
vim  I  had  not  previously  hesird.  Having,  so  far  liack,  as  in  a  work 
^Miae  published  in  1858,  but  written  in  1857,  expressed  an  opinion, 
fct  we  were  on  the  eve  of  some  great  inventifMi  in  explosives,  I 
iWtmOy  gave  the  matter  some  attention,  and,  liaving  since  then  seen 
Wnaaon  to  alter  the  favourable  opini(»n  I  fonned  of  the  powder  in  the 
fcit  instance,  my  name  has  gradually  IxK^ome  coimectcd  with  its  intro- 
^Htion  into  this  country.  But,  my  appearance  before^  you  this  evening 
Asotin  the  character  <if  a  partlzaii  or  a  sp^'culator.  I  have  no  money 
vbtever  embarked  in  the  matter,  and  all  I  can  lay  claim  to,  is  an 
koHst  and  energetic  resolution  to  satisfy  my  own  mind  in  the  first 
■rtiBoe;  and,  in  the  second,  if  so  satisiieil,  to  give  jmblicity  to  my  c^>n- 
vietioiiB  for  the  general  good.  P^or  this  purf.)Ose,  I  have  experhnented 
^th  it  practically  on  a  large  scale  with  riile  and  smooth-bore  guns. 
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1  liiive  visited  the  manufactory  or  powder  mills  at  Potsdam,  and,  I  may 
say  have  exhausted  the  subject  so  far  as  it  affects  practical  or  sportiiig 
•ginnery,  by  examination  of  the  mode  of  manufacture,  and,  if  I  may  be 
fwrmitted  the  use  of  the  term,  by  cross-examination  of  the  talented 
inventor,  Captain  Edward  Schultze ;  and,  findly,  by  every  practkil 
test  I  can  think  of  as  necessary.  I  take  this  opportunity  to 
pass  a  slight  and  most  imperfect  eulogium  upon  Captain  Schultie^ 
a  man  whom  I  consider  it  an  honour  to  know,  who,  above  afl 
de^ee  possesses  the  most  remarkable  combination  of  sense  and 
sentiment  I  have  ever  known,  and  who  meets  every  investigatioii 
of  the  merite  of  his  invention  in  the  frankest  spirit.  You  will  Bnortly 
be  told  how  this  sensitiveness  of  character  bore  directly  on  the  invoh 
tion  now  before  us.  I  confess  that  I  was  not  prepared  for  dw 
remarkable  knowledge  he  displayed  of  the  theoretical  nature  of  tUi 
powder — that  is  to  say,  that  certain  results  I  had  practically  arrived  it 
for  myself,  but  for  the  causes  of  which  I  could  not  account,  were  bj 
liim  explained  in  figures,  and  to  minute  decimals  of  the  most  satiafaetoij 
and  convincing  character. 

Tlie  history  of  the  powder  is  as  follows: — Captain  Schukie^  a 
considerable  number  of  years  ago  occupied  the  same  position  at 
Spandau,  as  the  talented  Mr.  Abel  now  does  at  Woolwich.  At  onca 
an  ai-tilleiy  officer  and  a  chemist  of  the  highest  attainments,  he  was 
chief  of  the  fonderie^  but  the  Prussian  Government's  attenticm  haviiig 
been  draw7i  to  gun-cotton,  to  Captain  Schultze  was  given  the  important 
task  (if  solving  the  question — Is  gun-cotton  an  available  explosive  for 
militiu-y  piu*poses?  He  was  tliei-efore  removinl  from  the  fonderie  to  the 
rhief  charge  of  the  Gunpowder  depai-tment.  In  that  position,  witi  i 
every  requirement  at  command,  he  for  years  experimented  on  gun* 
cotton,  and  at  last  gave  in  his  final  opinion  against  its  adoption, 
describing  its  character  in  these  emphatic  words,  "  It  possesses  the 
beau-ideal  of  force,  but  is  quite  uncontrollable." 

During  these  experimental  yeai*s  he  was  also  engaged  (in  the  exer- 
cise of  his  official  duties)  in  the  daily  manufactiu^e  of  black  gunpowdei^v 
.so  that  he  was  master  of  his  subject  from  the  two  points  of  vic^ 
bearing  upon  these  great  rivals,  gunpowder  and  gun-cott<m,  when  ft"* 
accidental  circumstance  sent  his  energies  in  a  fresh  direction.     A- 
brother  officer  had  l)een  W^'*<ent  at  Mayence,  on  the  Rhine,  when  tb^ 
tremendous  explosion  of  the  powder  magazhie  took  place,  which  mii^^ 
be  fresh  in  the  recollection  of  many  gentlemen  now  in  this  rooHf** 
Captain  Schultze  had  spent  many  happy  days  of  his  life  in  MaycncC^ 
I  have  already  told  you  that  he  is  a  man  possessing  much  sentiment  i'* 
his  nature,  in  a  word,  a  man  of  both  quick  and  deep  feelings,  and  h*^ 
was  so  horrified  by  the  details  of  his  friend's  description  of  the  effect^ 
of  the  explosion,  that  he  then  and  there  resolved  to  devote  the  reniaindC 
of  his  life  to  the  discovery  of  a  powder  capable  of  being  manufactured 
and  stored  without  risk  to  life  or  limb.     After  years  of  labour  and  th^ 
trial  and  rejection  of  nearly  every  vegetable  substance  within  his  reach* 
he  succeeded  in  the  production  of  this  graTuilated  or  raw  inicharit^d 
wood  powder,  the  subject  of  this  paper,  and  which,  after  these  prelimi- 
nary remarks,  I  shall  now  proceed  to  describe. 
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Captain  Schultze  had,  impartially  and  without  prejudice,  already 
arrived  at  the  opinion  of  the  worthlessuess  of  gun-cotton  as  a  trunt- 
worthy  explosive.  He  had  the  most  perfect  confidence  in  the  pro- 
pnlsiTe  powers  of  black  gunpowder.  He  did  not,  and  ho  does  not 
now,  depreciate  or  disparage  the  merits  of  the  latter,  which  for  centuries 
has  well  done  its  work,  and  has  been  one  of  the  chief  agents  in  the 
promotion  of  civilization.  lie  set  himself  to  the  task  of  modifying  tho 
nature  of  that  black  powder,  adopting  it  as  a  standard  of  explosive 
qoalities,  but  being  resolved  to  remove  what  he  considered  its  objec- 
tions, and  principally  these — 1.  Danger  in  manufacture  and  storage ; 
S.  Heatine  and  foulmg  of  the  gun ;  3.  Undue  recoil.  Other  minor 
matters  I  have  no  occasion  at  present  to  refer  to. 

Starting  from  the  position  that  all  explosives  should  be  composed 

cf  a  iiranulated  substance,  the  thought  at  last  struck  our  inventor,  that, 

lie  might  attain  his  object  by  means  of  a  powder  as  nearly  approaching 

Hack  gunpowder  as  might  be,  but  with  tne  wood  uncliarred,  with  little 

or  no  sulphur  whatever,  and  above  all,  with  the  presence  of  saltpetre  or 

its  equivalent,  in  solid  substance; ;  in  a  word,  an  explosive  occupying  the 

jute  milieu  between  the  pyroxyline  proper  on  the  one  hand,  as  gun- 

coWm^  and  black  powder  on  the  other.    Still  giving  all  due  regard  to 

tte  ifreat  merits  of  the  latter,  he  chose  those  woods,  as  the  alder,  which 

give  tbe  best  charcoal  ingredient  for  black  powder,  at  least  for  fire- 

•raiSy  and  he'  proceeded  to  granulate  that  wood  in  different  sizes  of 

gnins^  by  which  as  in  black  powder,  the  rapidity  of  combustion  is 

IQiveined.    But  here,  let  me  mention,  in  limine^  that  there  exists  a  great 

oBerence  in  the  conditions  for  the  government  of  the  rate  of  com- 

bostion,  if  indeed,  with  regard  to  the  size  of  the  grains,  it  be  not  in 

the  inverse  ratio  to  that  of  black  powder.    Hence  grave  errors  have 

been,  and  to  my  knowledge,  are  now  being  made  by  experimentalists, 

who,  however  well  versed  in  testing  the  shooting  powers  of  black 

powder,  have,   without   seeking  advice   or    guidance   from   Captain 

pdmhxe  or  his  agent,  rashly  exix'rimented,  in  small  bore  i-ifles  for 

aetanoe,  with  his  powder  as  made  for  quite  other  varieties  of  fire-arms. 

Iqoally  deceptive  and  fallacious  results  would  follow  the  use  of  fnie- 

Vwned  blacK  powder  where  large-grained  is  required,  or  rice  versd, 

^  caution  is  ail  the  more  necessary,  that  Captain  Schultze  is  now 

■•king  seven  varieties  of  powder,  and  I  believe  that  one  or  more  of 

flMee  has  also  sub- varieties. 

Ilere,  for  a  puri)ose,  which  will  now  exi)lain  itself,  I  must,  with 

T^  permission,  pause  in  reading  this  pa)xn*,  to  initiate  one  of  the 

*ioie  practical  purposes  of  the  evening.      I  shall  have  rKrcasion  to 

^^heerve  that  Schultze's  powder  may  ho  wetted  without  caknig,  and  bo 

dried  without  diminution  of  its  force.     I  shall  now  wet  a  small  quantity 

rf  it  in  your  presence.     Ten  i>er  cent,  of  water,  I  may  here  mention, 

Biy  thus  be  added  to  this  i)owder  witliout  diminishing  its  force  when 

ft-dried,  for  this  reason,  that,  with  that  amount  of  water,  tho  salts  are 

not  dissolved.     [Mr.  Dougtill  here  (xnired  water  upon  a  small  (juantity 

of  the  powder  m  a  wine  glass,   and  handed  it  to  the  sorjeant  in 

itteodanoe  to  be  dried.] 

Tlie  wood  about  to  be  used  is  kept  in  water,  so  as  to  give  it  tough- 
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iiess  ill  1(1  adherenco  under  the  saw.     By  line  saws,  which  can  be  ^^ct 
so  as  to  govern  the  size  of  the  graiji8,  the  wood, — alder  by  preferena'. 
to  wliich  next  ranks  the  rhamnus  of  the  ancients,  I  am  not  certain  of 
itH  popular  name,  if  it  be  not  ^^  huckthoni^^* — is  cut  into  cross  veneers. 
These  veneers  are  again  punched  out  into  grains.    The  remaining  part 
of  the  veneers,  after  passing  tlirough  the  pimchiug-machine,  is  utilized 
by  further  processes.    The  main  bulk  of  the  wood,  you  will  havie  ui 
opportunity  to  observe,  is  cut  into  little  solid  blocks,  their  size  being 
governed  by  the  setting  and  thickness  of  the  saw,  and  the  size  of  the 
punches.    Mere  dtbris^  or  sawdust,  a  word  which  has  been  unhappfly 
(ron  nocted  wit  h  this  powder,  docs  not  at  all  suit  the  purpose.    The  gnuns 
uiust  be,  as  I   have  described,  cubes  or  rectangular  parallelogranus 
and,  by  the  kindness  of  my  neighbours,  Messrs.  Murray  andHeatfa,— 
gentlemen  who  are  always  willing  to  promote  science  for  the  sake  of 
science,  and  not  in  the  mere  business  sense, — ^you  will  have  an  cmpor- 
tunity  of  examining  these  grains  through  powerful  microscopes.    Some 
debris  will  of  course  be  found  to  exist,  its  partial  or  complete  reraoml 
being  a  (piestion  resi^lvtnl  by  desired  requircments.    After  the  greins 
liave  been  so  produced,  they  are  submitt(;d  to  various  }>rocesse8  for  the 
lemoval  of  acids  and  other  easily  soluble  substances,  aftor  which  they 
wvo  in  a  condition  to  receive  th(;  lirst  impregnation  of  an  explosive 
ingredient.     Forty  parts  by  weight  of  concM^itratod  nitric  acid  1*48— 
1  •;■)()  are  mixed  with  100  pails  by  weiglit  of  sulphuric  acid  (sp.  gr.  1'84). 
This  mixture  is  set  aside  in  scmie  cot)l  i^lace  for  use.     To  100  parts  by 
weight  of  this  mixture  are  six  j)arts  by  weight  <»f  the  prcparcw  grains 
gradually  added,  stirring  the  whole  constantly  for  two  or  three  hoarsi 
when  this  |>art.  of  the  ojieration  is  coniincVed.     Th(»  jirosence  of  snl- 
phurie-  acid  is  required  solely  for-  the  jiiir[)oso  <>f  ci'oating  a  chemical 
jurtion.  by  which  the  nitric  acid  is  driven  into  the  wood.     Part  of  that 
nitric  acid  foi-ms  a  chemical  combination  with  the  wood,  and  remcunfl 
fixed  tlu»re.     The  other  part,  and  the  whole  of  the  sulphuric  acid  are 
withilrawn  from  the  wood  by  subseciuent  o}XM*ations.     1  request  y*mr 
<.'sjxM.Mal  attention  to  this  great  fact,  tne  withdrawal  of  the  sulphur,  for 
on  it  rests  much  of  the  excellenix?  of  the  jM)W(lor,  and  I  do  this  with 
The  great4'r  confidence  that,  a  doubt  of  this  having  lx»cn  expressed  by 
a  genthMuan  of  authority  on  fire-anns  at  your  meeting  cmi  the  16tn 
instant,  1  have  pressed  the  (piestion  on  Captain  Scliultze,  on  whcwe 
word  1  have  the  most  |H.;rfcct  reliance,  and  lu»  assun»s  me  that  there 
is  no  appreciable  tkack  kvkn  of  sulplun'ic  acid  left  In  his  [x)wdor,  aud 
that  his  sole  njason  for  mixing  it  with  the  nitric,  is  to  drive  the  latter 
into  the  wood,  or  create  a  chemical  action,  by  which  the  wood  and  the 
acid  fonn  a  combination  according  to  a  well-rcvognized  law  in  (^homical 
Rcieiure.     Indeed  I  know,  practically,  that  the  sulphuric  acid,  so  with- 
drawn, is  again  utihsed,  and  that  at  first  considerabh^  loss  was  occi- 
sioned  by  it  being  allowed  to  e.s<ra])e. 

Th(*  grains  <.>f  wcmkI,  now  combined  chemically  with  a  certain  amount 
of  nitric  acid,  are  freed  from  the  merely  mivlianically  adhering  a»- 
main<ler  of  the  acids  by  a  centrifugal  machine  iw  other  process,  arc 
piacx'd  in  c«">oI,  running  watcM*  for  a  consiih.'rable  numb(M'  of  hours,  after- 
wards boiled  in  a  weak  soluticm  of  csirbonate  of  soda,  again  placed  in 
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miming  water,  and  finally  are  dried  and  stored,  or  immediately,  if 
deflirable,  converted  into  the  finished  powder. 

I  shall  now  burn  some  of  the  graiuH  in  this  incomplete  state. 
Ton  will  observe  that  their  inflammable  <|ualitie8  scarcely  excei^d 
those  of  dry  sawdust.  In  this  state  they  can  be  kept  for  any 
Teasonable  period,  and  even  in  a  damp  state  for  siifety  in  shipment  tn* 
stora^. 

The  whole  of  the  above  processes  being  conducted  in  a  wet  state, 
ih^^  is  absolutely  no  danger  of  explosion  attending  them.  Those  who 
have  visited  Potsdam  must  know  that  it  is  the  pet  place  of  the  Royal 
family  of  Prussia,  a  town  of  palaces  and  churches,  with  beautiful 
environs.  So  strict  are  the  police  laws,  that  Captain  Schultze  is  not 
permitted  to  fire  a  rocket  there,  even  for  the  purposes  of  experimciit, 
or  to  show  to  inquirers  like  myself  the  immense  height  to  which  he  can 
drive  that  form  of  projectile  with  his  powder.  But,  in  tliis  beautiful 
town,  certainly  not  in  its  centre,  but  still  within  its  precuicts,  an 
ground  only  divided  by  a  low  paling  from  his  own  garden,  and  with 
nng^bours*  houses  on  each  side,  is  the  pow<ler  manufacture  carried  t)n 
m  to  this  stage.  I  had  the  curiosity  to  measure  the  nearest  p<jint 
(iTom  the  much  more  extensive  factory  than  I  was  prepared  to  se(0 
to  Gaptain  Schultze's  residence,  and  found  it  exactly  45  feet.  But  I 
nw  something  still  more  m)expc<*ted,  and  that  was,  Captain  Schnitzels 
chief  chemist  smoking  his  cigar  daily  while  occupied  in  his  practiral 
dotiee  in  a  gimpowder  manufactory.  The  grains  in  this  stage  are,  at 
Potsdam,  now  conveyed  to  Captain  Schultze's  mag^azine,  situated  about 
two  miles  from  the  factory.  They  are  there  ti*eated  finally  with  nitrate 
of  potash  (salti)etre).  or,  what  I  believe  Captahi  Schiiltze  prefers  for 
most  varieties  of  his  powder,  nitrate  of  barytes.  [Mr.  Dougall  here  rejid 
fnmi  the  Patent  Specification  the  description  <»f  this  process  (page  5): — ] 

The  powder  is  now  complete,  and  being  dried  by  exposure  to  a  tem- 
perature ranging  from  90  to  112  Fahrenheit^  for  a  space  of  12  to  18 
nomv,  is  now  ready  for  use.  Even  now  the  danger  of  accident  from 
explosion  is  not  great.  This  was  on  one  occasion  somewhat  sharply 
tested.  Fifteen  cwt.  of  powder  in  its  perfect  state  was  contained  in  a 
large  iron  vesFel,  having  a  horizontal  flange.  A  merchant  coming  to 
purchase  a  quantity  of  the  powder  was  taken,  by  an  assistant,  in  the 
abflence  of  Captain  Schultze  on  military  duty,  to  the  magazine.  A 
small  quantity  of  the  powder  was  placed  on  the  flange,  and  ignited 
with  a  lucifer  match,  and  both  men  withdrew  immediately  afterwards, 
leaving  no  apparent  cause  of  mischief.  The  door  was  hardly  shut  and 
locked,  however,  when  flames  burst  thnmgh  the  roof  of  the  magazine, 
a  rapid  deflagration,  but  no  actual  explosion,  followed,  the  copper  pipes 
oaed  for  heating  the  drying-room  were  melted,  but  there  was  no  con- 
cussion whjitever.  Although  tliis  misadventure  cost  Captain  Schultze 
a  considerable  sum.  1  have  heard  hun  say  that  he  never  expended 
money  wth  so  much  satisfaction,  for  it  pnived  that  his  powder,  r^o 

gowerful  in  fire-arms  or  in  blasting,  when  unc^Mifined  or  loosely  con- 
ned was  comparatively  harmless. 
We  have  now  arrived  at  the  complete  powder.    This,  I  have  already 
stated,  is  made  in  at  least  seven  varieties,  all  differing  in  force  as 
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required,  thus  proving  that  its  manufacture  is  under  scientific  control 
and  not  a  merely  fortuitous  process. 

I  must  here  confess  a  reluctance  to  describe  or  dwell  upon  theae 
various  forces.  I  repeat  that  I  do  not  treat  the  subject  in  the  spirit  of 
a  partizan.  I  know  the  claims  of  our  English  gunpowder,  its  power, 
its  regularity,  and  its  general  excellence.  Where  I  am  compdled  to 
draw  comparisons,  it  is  where  I  have  no  other  standard  of  excellence, 
no  other  power  of  illustration.  I  shall  briefly,  however,  tell  you  what 
I  have  seen  done  with  one  variety  of  this  powder.  I  have  seen  half 
an  ounce  of  it  only,  enclosed  in  a  small  glass  bottle,  such  as  you  may 
purchase  dissolved  gum-arabic  in,  sunk  in  two  feet  of  water,  throw  a 
column  of  water,  containing  I  know  not  how  many  gallons,  to  a  height 
of  21  feet.  Exactly  the  same  quantity  of  black  powder,  fired  in  the 
same  spot,  in  a  similar  bottle,  hardly  elevated  the  surface  of  the  water, 
and  only  produced  an  ebullition.  At  my  special  request,  althou^ 
those  present  could  not  understand  my  purpose,  1^  ounces  were  then 
sunk  in  15  feet  of  water.  The  effect  of  the  explosion  was  marvellous- 
I  myself  was  standing  at  a  distance  of  eight  or  ten  yards  from  the 
margin  of  the  river,  when,  without  any  noise  being  heard,  I  found  a 
violent  vibration  imder  my  feet,  consisting  of  I  should  say,  five  distinct 
pulsations  of  the  earth.  Gentlemen,  now  hi  this  room,  standing  at  a 
much  greater  distance,  described  the  vibration  in  equal  terms.  Vast 
quantities  of  mud,  branches  of  trees,  vegetable  remauis,  and  such  other 
substances  as  may  be  looked  for  at  the  bottom  of  a  river,  came  to  the 
surface,  and,  finally,  dozens  of  roach  and  other  fish,  in  a  stunned  state 
mostly,  only  a  few  being  apparently  quite  dead.  I  conclude  from  the 
large  number  of  these  fish,  and  their  different  degrees  of  suspended 
animation,  that  the  shock  must  have  extended  over  a  large  space  of 
water.  On  the  land  the  vibration  must  have  extended  over  at  least  th^ 
space  of  an  acre.  This  was,  I  remind  you,  all  done  with  1^  omices  of 
Schultze's  powder,  as  specially  prepared  for  mining  purposes,  for  co9\ 
or  soft  rock ;  other  varieties,  quite  differing  in  effect,  being  prepared 
for  blasting  hard  rock.  What  the  power  of  such  powder  may  be  in  ^ 
shell  or  torpedo,  it  is  frightful  to  contemplate. 

I  have  purposely,  by  way  of  dramatic  cx>ntrast,  described  to  you  tU^ 
effects  of  this  terrible  variety  of  powder,  that  what  I  am  about  to  sho"**' 
you  may  bo  the  more  striking. 

I  have  now  ui  my  hand  a  quantity  of  the  regular  sporting  powder^ 
You  sec  how  comparatively  slowly  it  burns,  how  rapidly  the  gase*"* 
ascend,  and  \vith  what  I  may  call  harmony  or  consentaneousness  they 
do  ascend.  All  these  qualities  are  elements  of  correci;ness  .of  the  ex^ 
plosion,  for  it  is  by  them  that  Captain  Schultze  claims  great  reduction 
of  recoil  without  any  loss  of  propulsive  force. 

The  exact  qualities  of  the  various  gases  evolved  by  tlie  combustion 
of  gun}X)wder  or  other  explasions,  I  do  not  pretend  to  bt^  able  to  dls* 
cuss.  But,  as  Captain  Schultze  has,  in  a  pamphlet  or  ])amphlets  pub- 
lished in  the  Grcrman,  French,  and  English  languages,  given  publicity 
to  not  only  the  results  of  his  own  analyses,  but  to  those  of  other  dis- 
tinguished continental  chemists,  I  venture  to  express  a  hope  that  in  the 
following  statement  I  shall  not  be  accused  of  any  invidioiu^ness  or  mis- 
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i-epreseiitation.  Captain  Schultze,  then,  asserts  that,  when  we  bum 
black  gunpowder  we  evolve  31  jier  cent,  of  active  and  GO  i^r  cent,  of 
inert  or  even  obstructive  ^ses.  He  argues  tliat  tliese  G9  volumes  of 
gas,  in  the  proportion  of  more  than  two  to  one,  repel  the  (jnward  or 
propulsive  motion  in  a  gi'eat  degree,  and  cause  an  increase  of  rci'oil. 
lie  illustrates    this  assertion  by  the  following  simple  exi>eriments. 

Efr.  Dongall  here  burned  the  fill  of  an  open  Lefauchcux  cartridge 
Btened  to  the  end  of  a  slender  wire  in  a  horizontal  position.  The 
wire  never  vibrated  or  bent;  but  when  the  same  cartridge  was  one- 
third  filled  with  black  powder,  the  recoil  was  so  great  that  the  wire 
was  bent  forcibl}'  downwards,  and  the  cartridge  was  driven  right 
nnder  his  hand,  in  which  position  it  remained.] 

He  also  asserts  that  a  large  part  of  the  inert  gases  rapidly  reiron- 
dense.,  and  so  foul  and  heat  tlie  gim. 

On  this  part  of  the  question,  I  cannot  speak  authca-itatively, 
much  less  dogmatically.  Captain  Schultze's  theory  is  certainly 
largely  bonie  out  in  practice,  but,  s|)eaking  impartially  and  dis- 
passionately, I  think  that  wo  can  arrive,  theoretically,  at  veiy  little 
exact  knowledge  of  the  comparative  powers  of  gases  as  evolved  from 
explosives  in  a  state  of  confinement,  as  in  a  gini.  The  expansion  must 
be  governed  in  a  great  degree  by  the  degree  of  heat.  That  heat  I 
shoold  be  inclined  to  tenn  immeasurable.  I,  therefore,  even  were  1 
competent  to  discuss  the  more  intricate  and  chemical  branches  of  my 
subject,  most  avoid  such  discussion.  AY'ere  Captain  S<*hultze  himself 
present,  I  might  take  a  different  course,  but  he  is  now  so  closely 
engaged  at  Paris,  with  the  French  Ministera  of  AVar  and  Marine,  and 
other  officials,  that  he  could  not  possibly  attend  this  m(>etiiig,  although 
both  stronglv  urged  and  being  hnnself  desirous  to  Ix^  here. 

Having  suited  his  theory  of  the  explosion  of  black  iM)wdcr,  I  now 
give  that  of  his  own.  For  iV,  he  claims  not  less  than  !M)  ^hm-  cent,  of 
active  ordinary  gases,  and  only  10  i^er  cent,  of  inert !  This  difference, 
if  bonie  out  in  practice,  is  literally  astounding,  for  even  with  one  half 
of  the  weight  of  charge,  which  is  his  professed  equivalent,  we  have 
45  driving  powers,  with  5  inert,  agiunst  31  drivhig  jxjwers,  and  69 
inert,  in  the  charge  of  a  fircann ! 

But  I  should  be  deficient  in  moral  couragx?  did  I  not  acknowledge 
that  experiments,  startling  us  the  statement  may  ai)pear,  largely  bear 
out  these  assertions.  Of  one  of  these  1  shall  now  give  the  results,  lirst 
stating  that  I  shall  not  take  uj)  your  time  b}'  giving  exact  fracti<nis, 
but  giving  you  sufficiently  approximate  returns.  1  const nicted  a  target^ 
mnuuig  on  wheels,  upon  a  framework  of  iron.  It  is  not  a  highly 
scientific  target,  in  so  fai*  as  it  cannot  register  by  measure  or  weight 
the  exact  foivo  with  whicii  it  is  struck,  but  it  nnist  of  necessity  correctly 
measure  commnitive  force.  At  this  target,  from  the  same  breech- 
loader, were  hred  a  large  numlx^r  of  shots  with  gun-cotton,  with  gim- 
powder,  and  with  Schultze's  powder.  I  may  dismiss  gim-cotton  at 
once  by  stating,  to  use  a  sporting  phrase,  it  was  "  nowhere,"  and  now 
I  never  tliink  of  taking  it  into  consideration.  The  last  ex])in'iment 
made  was,  as  usual,  with  82  grains  =  3  drachms  of  black  i.>owder, 
iod  an  equal  bulk,  something  slightly  over  half  the  weight  of  Schultze's 
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powder.  The  charge  of  shot.  wa«  l\  ounces  of  Walker,  Parker,  and 
Company's  No.  6.  I  consider  this  a  fair  test,  because  we  can  arrive  at 
some  degree  of  accuracy  in  our  summing  up,  whereas  with  a  single 
hull,  or  measuring  velocity  by  that  most  fallacious ^of  all  tests,  pene- 
tration by  a  soft  leaden  bullet  (I  do  not  include,  in  this  prevalent  and 
mischiovouR  fallacy,  ])enetration  by  a  projectile  of  any  metal  hard 
(*nough  to  retain  its  shaj^e  and  not  bo  flattened)  no  approach  to  com- 
pai'ative  calculation  can  1)6  attained.  I  can  also,  at  such  a  test,  bring 
into  use  my  trained  judgment  as  a  practical  gunsmith. 
The  result  was  as  follows : — 

Aggregate  pellets  of  6  shot^. 

Schultze  powder        ..     1150        Motion  to  target      .,      1C4- in. 
Black  powder . .         . .     1016  Do.  do.         . .       6f  in. 

Now  the  value  of  this  experiment  lies  iu  this,  that  if  we  add  the  above 
134  |)ellets  to  the  1016,  aggregate  of  the  black,  being  about  ^th  of  the 
a^-^regate  of  the  Schultze  pellets,  we  may  extend  the  dislodgmont  of 
th(^  target  by  the  black  ))owder  also  '^^yth,  say  -J-tlis  of  an  inch,  near 
enough  for  oiu*  purpose.  This  gives  7^  inch  motion  against  10^.  Now, 
7^  inches  are  equivalent  to  ^ths  of  an  inch,  and  101  inches  to  -Mths. 
By  the  simple  nile  of  thrc^e  we  find,  then,  that  if  81,  the  dnving 
powers  of  black  powder,  asserted  so  at  least  by  Captuin  Schultze,  give 
this  -y-ths,  his  powder  should,  if  it  really  possess  90  per  cent,  driving 
power,  give  -y-ths  and  a  fraction,  with  one-half  the  weight  =  45. 
\\'(^  have  found  that  it  gave  exactly  81,  an  approximation  .so  remark- 
al)lt\  that  we  can  hardly  attribute  it  to  chance.  Gentlemen  now  present 
vim  testify  to  the  unpartial  exactness  with  which  this  experiment  was 
conducted. 

31   :  57  :  45  (being  one-half  of  the  90  percent.) 
45 


285 

228 
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62 
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From  experiments  with  small  shot  we  come  to  those  with  rifles.  In 
this  branch  of  practice  I  have  confined  myself  to  my  speciality,  sport- 
ing rifles.  I  am  not  now,  and  at  no  time  have  been,  occupied  with 
military  rifles,  but,  using  immense  charges  in  my  guns  for  heavy  game, 
I  naturally  have  anxiously  and  closely  tested  this  new  powder  on  my 
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own  behoof,  because,  if  I  can  fiud  an  explosive  giving  great  velocity, 
with,  little  recoil,  and  no  smoke  to  speak  of,  I  can  put  into  the  hands  of 
Tuy  friends  in  Tndia  and  elsewhere,  weapons  possessing  great  advan- 
tages where,  as  in  the  jungle,  the  pursuit  of  ferocious  animals  is 
attended  with  considerable  personal  danger.  Independently  of  other 
OQDsideratious  then,  where  life  itself  may  be  at  stake,  I  am  bound  to  l^e 
more  than  usually  guarded  in  the  recommendation  of  any  new  explo- 
fflve.  I  now  produce  a  sheet  of  iron,  -f^ths  of  an  inch  thick,  fired  at 
from  XOO  yards  distance,  with  one  ounce  spherical  bullets  r)f  pure  soft 
lead.  You  will  be  able  to  judge  of  the  cx)mparative  velocity  for  your- 
selves. I  may  apj-iear  to  contradict  myself  after  what  I  said  a  short  time 
Kgo,  in  thus  appealing  to  penetration  for  a  measure  of  velocity,  but  the 
penetration  of  a  single  sheet  of  iron  as  this  is,  without  l)oing  backed 
up  with  other  substances,  whose  reaction  can  be  brought  into  play,  is 
terjc  dififerent  from  the  penetration  of  such  a  backed  up  substamre,  or 
from  layers  of  substances  in  contact  ^\^th  each  other.  As  a  comparative 
aieasore  of  velocity,  it  is  a  fair  and  handy  test. 

The  rifle  used  in  this  test  was  a  16  gauge  Lockfast  breech-loader. 
The  charge  of  black  powder  was  4  dracrhms,  about  109  grains.  No.  (5, 
that  of  Schultze  powder  being  equal  volume,  or  as  near  as  may  be  one- 
half  in  weight,  or  54  to  55  grains,  ^he  results  are  before  you  in  this 
Blat&  I  shall  not  pretend  to  claim  a  victory  for  either  explosive.  They 
naTe  both  done  their  work  well,  and  so  nearly  on  an  equality,  that  it 
maj  be  difficult  to  distinguish  any  appreciable  difference.  1  think  it 
proper  to  state  that  the  Schultze  ])owder  used  was  sporting  powder,  not 
rifle.  My  reason  for  this  was  that  1  wished  to  try  the  shooting  with 
snch  powder  as  would  be  likely  to  fall  into  a  sportsman's  hands. 
Whether  or  not  a  still  greater  velocity  might  have  been  obtained  with 
Scholtze's  rifle  powder,  I  am  not  prepared  to  state ;  but  T  understand 
ffaat  it  is  manufactured  of  grcjiter  strength  than  that  of  sporting 
powder. 

In  direct  connection  with  rifle  shooting,  I  am  in  a  position  to  inform 
you  that  after  prolonged  trials  at  Vincennes,  extending,  with  short 
intervals,  over  three  months,  the  Committee  of  Officers  apj)ointed  by 
the  French  Minister  of  War  to  suiwrintend  the  experiments,  although 
at  first  very  dubious  of  the  good  qualities  of  the  new  explosive,  and 
mdeed  prejudiced  against  it,  through  confounding  it  with  some  other 
powder,  unanimously  signed  the  report  recommending  its  adoption  in 
ibe  French  Army.  The  conditions  were  that  it  should  excel  the  French 
gunpowder  on  six  points,  viz. : — 

1.  Absence  of  fouling. 

2.  Absence  or  diminution  of  smoke. 

3.  Diminution  of  recoil. 

4.  Reduction  of  heat,  so  as  to  permit  more  prolonged  shooting  with 
the  Chassepot  rifle,  the  weapon  used  for  the  trials. 

5.  Qreater  uutJal  velocity  and  regularity  of  shooting. 

6.  Reduction  in  wrenchuig  or  bursting  force. 

On  all  these  points  Captain  Schultze  was  successful,  and  the  report 
was  signed  accordingly,  as  I  have  said. 
In  tnis  country,  a  gentleman  of  high  scientific  attainments,  a  Fellow 
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of  tlic  Royal  Society,  and  well  qualified  for  the  task,  has  experimented 
largely  at  800  yards'  range  with  this  powder  in  the  Snider  and, possibly, 
other  rifles.  His  ex})erinienta  have  been  carefully  and  slowly  condoctei 
They  are  not  yet  concluded,  but  they  have  liitherto  given  every  jffo- 
niisc^  of  success. 

In  very  elaborate  experiments  now  being  conducted  at  Spandan,  the 
same  success  has  hitherto  attended  Captain  Schultase's  invention.  I 
may  state  here,  par  parentheses  that  although  m  Belgium  the  questioD 
has  not  been  taken  up  by  the  Government,  a  well-known  nobleman  and 
capitalist  of  that  country  has  arranged  with  Captain  Schultze  for  the 
manufacture,  and  is  about  to  erect  extensive  powder  works. 

The  last,  and  in  one  sense  the  greatest,  branch  of  this  subject,  so  far 
as  it  ti-eats  of  propulsive  force,  is  the  adaptability  of  this  explosive  to 
cannon.  As  an  Artillery  Officer,  Captain  Schultze  is  here  quite  it 
home.  Indeed,  it  was  his  practice,  when  in  service,  to  load  one-haU  of 
his  battery  with  black  powder,  and  the  other  with  his  own.  What  he 
particularly  claims,  however,  for  this  branch  is  the  almost  total  absenoe 
of  smoke,  and  great  reduction  of  wrenching  force  and  recoil.  It  most  be 
known  to  you,  Mr.  Chairman,  and  to  many  other  gentlemen  in  this 
meeting,  that  no  heavy  marine  gun  has  yet  been  maide  by  the  Frend, 
<!apable  of  standing  45  romids  vdih.  full  charges  of  English  gunpowder. 
Consequently,  the  French  are  now  in  anxious  search  of  a  more  suitable 
explosive,  and  that  is  the  next  task  set  to  Captain  Schultze.  Inune- 
diately  on  his  obtaining  satisfactory  results  at  Yincennes  with<8nsaD 
arms,  he  wiis  handed  over  by  the  Minister  of  War  to  the  Minist^  of 
Marine,  and  we  shall  shortly  hear  of  what  will  have  been  done  on  an 
(extended  scale  with  heavy  marine  cannon  at  Cherbourg. 

But  the  French  are  gomg  still  fiulher.  I  beg  that  what  I  am  now 
about  to  announce  may  be  taken  at  its  actual  value.  Hitherto  I  have 
stated  Captaui  Schultze's  claims  from  facts  and  ex|x?rience.  What  I  am 
now  going  to  mention  is  hypothetical,  and  it  is  that  several  men  rf 
science  in  Paris,  includhig  the  Emperor  himself,  believe  that  in  this 
l)f>wder  they  have  discovered  what  they  have  long  sought  for,  a 
"  motor,*'  to  take  the  place  of  steam  in  sea-going  vessels.  This  is  a 
most  important  matter;  not  in  these  days  of  scientific  progress  to 
Ixj  dismissed  with  a  sneer  as  the  dream  of  a  ^^sionary.  I  am  quite 
aware  of  the  danger  of  over-stating  a  case,  but  I  l)eg  of  you  to  near 
in  mind  that  this  is,  at  least,  no  dream  of  Captain  Schultze.  He 
has  l)een  shown  the  machuies  as  already  constnicted,  and  has  been 


this  reply  has  been  made,  but  I  should  consider  him  a  man  most 
luilikely  to  commit  himself  by  a  rash  promise  or  on  insiifficient  grounds. 
Failure  in  this  case  would  be  no  argument  whatever  against  the  general 
value  of  his  powder.  I  have  referred  to  this  sought-for  motor  prin- 
cipally to  prove  the  great  importance  which  Frenchmen  of  science 
attach  to  the  capabilities  of  both  Captain  Schultze  and  his  invention, 
without  attaching  any  value  to  it  whatever  in  connection  with  the  more 
legitimate  purpose  of  the  latter. 
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If  I  have  been  rightly  understood  in  tliis  necessarily  most  incom- 
plete and  imperfect  papei%  the  claims  for  Captain  Schultze*s  invention 
principally  rest  on  the  following  grounds  : — 

let.  S^ety  and  rapidity  of  manufacture,  and  consequent  reduction 
of  cost.  2nd.  Safety  in  transport  and  storage,  3rd.  Less  injury  by 
absorption  of  damp,  first,  because  the  imbibed  hmnidlty,  up  to  3  per  cent. 
is  not  injurious  to  its  propulsive  powers ;  and  sec!ondIy,  because,  if  even 
10  per  cent,  of  water  be  added,  no  mischief  has  accrued  if  the  powder 
be  re-dried.  [Mr.  Dougall  here  burned  the  i)owder,  which  he  had 
previously  saturated  with  water.  It  exploded,  without  the  slightest 
apparent  diminution  of  force.]  4th.  Great  diminution  of  recoil.  5th. 
Ample  driving  force.  6th.  The  power  of  almost  indefinitely  govern- 
ing Its  rending  force,  so  as  on  the  one  hand  to  adapt  it  for  inmiense 
charaes  for  cannon,  or  other  fire-anns,  without  bursting;  on  the  other 
h•a(^  to  increase  that  i-euding  force  up  to  the  effect  which  I  have  faintly 
cndeavonred  to  describe,  as  exemplified  by  explosion  under  water. 
Ttfa.  Bemarkable  adaptability  to  breech-loading  fire-arms  for  the  most 
obvioos  of  reasons,  viz.,  absence  of  fouling.  One  of  the  tests  at 
Spandau  was  to  attempt  to  foul  a  Drcyse  needle-gun  by  I'epeated  firing. 
no  filBcnlt  task,  any  one  would  say,  who  knows  the  construction  of  that 
we^on.  But  after  4G0  rounds,  the  gun  remained  clean,  and  the  su))er- 
intending  officer  then  ordered  tlie  firing  to  cease.  A  somewhat  similar 
iBBiiIt  took  place  at  Vincennes,  with  the  Chassepot. 

I  have  thus,  Mr.  Chairman,  endeavoured  to  give  i)erhaps  in  a  some- 
what desultor}'  manner,  a  sketch  of  the  history,  manufacture,  and 
present  position  of  this  new  explosive.  I  trust  that  I  have  said  enough 
to  elidt  discussion,  and  to  engage  your  futin*e  attention  to  its  qualities 
and  career.  I  make  no  f<x)lish  or  arrogant  claims  for  it.  To  succeed,  it 
has  much  work  to  do,  many  difficulties  and  pi-ejudices  to  overcome.  I 
shall  therefore  finish  this  paper  by  reading  to  you  the  several  objec- 
tkms,  raised  some  time  ago,  in  the  most  authoritative  quarter^  and  my 
replies,  as  taken  from  Captain  Schultze*s  own  lips,  and  unmediately 
converted  into  plain  English. 

Ist  Objection.  That  the  Sc^hultze  powder  can  be  exploded  by  the  blow 
of  a  hammer  on  iron. 

Answer.  That  the  Schultzc  jwwder  may  i)ossibly  lie  ignite<l  by  the 
blow  of  a  hammer  is  a  quality  also  ixissessed  in  like  degree  by  blacrk 
powder.  The  first  authorities  state  that  Mack  |)Owder  *'  may  be  fired  by 
the  electric  spark,  and  by  percussion."  This  connnon  quality  has  ooine 
mder  Captain  Schultze's  notice  in  his  official  capacity  again  and  again, 
and  he  is  prepared  to  demonstrate  it  at  any  time.  Practically,  tlie 
cbjection  is  invalid  against  either  powder,  be<'anse  the  conditions  of 
ignition  by  percussion  are  such  as  ai-e  impossible  of  occurrence  in 
storage,  transport,  &c.,  but  so  far  as  it  goes,  it  in  no  degree  whatever 
CMi  be  advanced  against  the  Schultzc  p<jwder  as  differing  from  black 
powder.  They  stand  alike  in  this  quality,  as  op]:K)sed  to  combinations 
of  phospboros,  chlorate  of  |X)tassium,  and  such  like,  which  are  capable 
of  ignition  under  common  and  probable  conditions.  Whatever  test, 
therefore,  may  be  proposed,  Captain  Schultze  is  prepared  to  show  will 
demonstrate  the  entirely  similar  qualities  of  the  two  varieties  of  powder, 
iriiik^  practically,  he  considers  them  valid  against  neither. 
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2n(l  Ohjrctii^n.  Tliat  it  is*  ciijwiMe  of  iibsorbing  moisture  to  the  degree 
of  6  })or  ciMit.  ill  twoiity-four  liuurs  (I  proHuiuc  dunng  au  average  state 
of  the  atmosphere). 

Answer.  Tliat  tlie  Schultze  powder  is  ciipabie  of  absorbing  6  per  ceDt. 
of  moisture  in  twenty-four  hours  is  not  consistent  with  fact  under  the 
niDst  tr^dnp:  conditions  to  which  it  has  been  submitted,  tlie  results  of 
Avliich  gave  an  average  of  something  mider  3  per  cent.,  so  tliat  in  tlus 
rfs})ect  it  stands  nearly  mi  an  equality  with  black  powder,  but  withpne 
very  great  difference  in  final  lusults.  While  tlie  h^^grometric  qualitiei 
are  about  equal,  the  effects  of  that  absorption  of  moisture  are  very. 
different,  and  all  in  favour  of  the  Schult^se  powder,  from  this  plw 
r(\is<jn,  that  the  combustion  evolves  gases  whicii  Captain  Schultze  has 
desired  to  retain  by  not  charruig  his  wood,  and  thereby  depriving  it  of 
a1 1  hydrog'en,  wliicJi  he  actmilly  utilizes  in  combustion.  Captiiin  Sdinlte 
does  not  assert-  tliat  he  desires  an  addition  to  the  hydrogen  gas  already 
existing  in  his  powder,  but  he  docs  assert  that  the  absorption  d 
moisture  in  question  has  not  the  same  diminishing  effect  upon  its  pro- 
pnlsivo  powers  as  it  would  have  up(»n  those  of  black  powder.  This 
question  has  also  l)eeu  practically  and  satisfju-torily  settled  by  the  Pnuh 
si:in  Government,  which  caused  to  Ix^  placed  in  the  dampest  casemate 
that  could  Ije  found  five  barrels  of  each  i)owder.  After  six  months  both 
vve«>  carefully  tested  by  weighing  and  firing.  The  hygrometric  tests 
were  slightly  in  favour  of  the  black  powder,  the  actual  absorpticm 
l)t»iiig  of  it  JUS  2-20  to  2*80  of  the  Schultze  powder,  but  tlie  testa  by 
liring  were  enormously  in  favour  of  the  Schultze  jwwder.  The  result  of 
the  exixosm-c  to  damp  for  six  months  had  rt»duced  the  propulsive 
pr^wers  of 

The  black  jjowdcr    H^  [)er  cent. 

The  Schultze  powdei-  -1 1        ,, 

Tlu>M*  results  are  on  record  nl  BtTlin,  and  the  chemical  causes  of  this 
NU})<Miority  of  the  S^'hultze  powder  are  perfectly  understood. 

ord  Objection.  That  its  strength  is  modifierl  by  compression. 

Answer.  That  compression  exercises  an^-  special  or  peculiar  influence 
on  the  powers  of  the  Schultze  powder  is  denied  in  toto.  The  common  fact 
that  it  is  pro|x?r  to  ram  the  |K)wder  well  hom(^  in  a  gun  is  equally  shared 
by  black  jxiwder,  if,  indei'd,  it  Ix?  not  mu(;h  more  absolutely  necessary 
in  the  latter  to  acquire  equable  powers  of  ]>ropulsion.  Fantastic  and 
nimious  exp€Timeuts  of  immensi*  compi*e*ision  form  no  part  of  the 
question,  and  such  presBun.>  would  alter  of  necessity  the  granular  and 
other  (piaUties  of  black  powder  in  a  much  greater  degree ;  in  pouit  of 
fact  the  objection  is  quite  visionary.  This  answer  is  not  theoretical, 
but  foundo<l  on  thorough  experiments  with  both  powders ;  these  experi- 
ments are  scientifically,  but  in  no  degree  practically,  interesting. 

4th  Objection.  Tliat  it  may  be  liable  to  self-combustion. 

Answer.  Decomposition,  and  consequently  spontaneous  combustion, 
are  in  the  Schultze  px)wder  quite  impossible.  It  may  In?  stated  here  that 
during  many  years  it  waa  an  especial  task  set  to  Captain  Schultze  I^ 
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Prussian  Goveniment  to  test  this  among  the  other  qualities  of  gdn- 
lOH.  He  had  every  possible  means  at  command,  and  exhausted  the 
stioii.  He  is,  therefore,  enabled  to  assert,  most  authoritatively  and 
lioafc  the  slightest  fear  of  valid  contradiction,  that  while  gun-cotton, 
Its  organic  construction,  is  highly  susceptible  of  decomposition  with 
its  evil  results,  in  his  powder  it  is  a  physical  impossibility. 
th  and  last  objection,^  that  the  different  kinds  of  powder  sent  to 
jfiand  in  1865,  1866,  and  1867,  were  not  of  uniform  stiength. 
LDBwer.  The  difference  in  the  powders  sent  to  England  in  1865, 1866, 
:  1867,  arose  solely  from  variations  in  the  orders  sent  from  that 
ittry.  Any  given  standard  can  be  absolutely  maintained,  and  the 
BctioR  is  valid  in  no  degree  whatever ;  it  would  be  quite  as  valid  to 
MStto  black  powder,  that  it  is  daily  made  of  different  sizes  and  qualities 
irdered.  The  size  of  the  grain  and  other  conditions  of  the  Schultae 
rdtit  are  simple  matters  of  detail.  It  may  almost  be  superfluous  to 
Hbf  in  explanation,  that  German  sportsmen  use  guns  and  shot 
enn^  in  dimensions  from  those  in  use  in  England,  and  it  is  quite  as 

tto  regulate  the  Schultze  powder  for  the  smaller  sizes  of  shot,  and 
r  calibre  guns  used  in  England,  as  it  is  for  the  English  powder 
iilihoturei*s  to  make  it  of  various  grains  extending  over  six  sizes,  for 
0te4oaders,  breech-loaders,  and  for  lifles.  For  instance,  an  equiva- 
t  Schultze  powder  to  No.  3  black  powder,  or  any  other  size,  can  be 
idiitei}'  maintained. 

[t  may  be  added,  generally,  that  all  these  objections  are  exactly 
■ewhidb  of  necessity  presented  themselves  to  Captain  Schultze's  own 
id  in  the  first  instance,  but  which  have  in  every  case  heen  so  dis- 
PnA  by  experience  in  Germany,  that  he  almost  feels  it  idle  to  repel 
an  now.  Their  being  raised  in  England  is,  however,  perfectljr 
biral,  and  he  is  prepared  to  discuss  or  disprove  them  practically,  if 
■led.  As  a  practical  gunpowder  maker,  a  chemist,  and  an  artillery 
loer,  there  is  no  part  of  the  whole  subjec^t  which  has  not  engaged  his 
Maon.  He  has  succeeded  in  his  purpose — ^to  produce  an  explosive 
ilaial  to  meet  the  requirements  of  the  age ;  and,  above  all,  as  a  source 
personal  gratification,  the  manufacture  of  which  is  not  attended  by 
B  Blighto^t  risk  of  property,  or  of  human  life. 

9«Denkl  BoiLBAU,  F.B.S. :  I  believe  there  is  a  geutlcmaii  in  the  room  who  has 
^Qtimented  with  Schultzo's  powder.  I  allude  to  Mr.  Lang,  perhaps  he  will 
^OQr  OS  with  the  results  of  hi^  experiments. 

V.  LiNG :  I  have  generally  foimd  the  samples  vary,  and  I  have  not  been  able 
eiBy  oat  the  experiments  as  I  could  have  wished. 

3«Mal  BoiLELiu :  It  appears  to  me  that  the  paper  which  has  been  read  this 
Hbg  exhausts  the  subject,  and  leaves  really  little  room  for  more  remarks :  I 
>i  uarefore,  say  very  little  upon  the  question  as  regards  the  details  which  have 
Bi  lud  before  us.  But  there  is  one  point  on  which  it  occurs  to  me  that  a  word 
two  might  be  said.  It  has  been  tor  a  long  time  urged  as  a  reproach  against 
|Qucil  science,  that  while  almost  all  manufactures — with  very  few  exceptions,  I 
iwe— in  the  whole  circle  of  the  arts  liave  benefited  by  our  progress  in  know- 
9B,  gunpowder  has  not  so  benefited ;  and  at  the  present  day  it  is  made  from  the 
le  ingredients,  almost  in  the  same  proportions,  as  when  first  discovered  nearly 
oentories  ago.  I  think,  however,  we  may  conclude,  from  what  we  have  heard 
I  efeniog,  that  the  reproach  is  about  to  be  removed,  if  it  has  not  been  removed 
•dj ;  and  that  if  we  cannot  tiU[e  it  for  granted  that  Schultze*8  powder  is  in  a 
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condition,  at  present,  to  bo  generally  used  with  the  same  confidence  as  black  gun* 
powder  is,  the  foundation  for  its  future  improvement  baa  been  laid,  and  we  mf 
look  forward  before  long  to  the  introduction  of  this  new  explosiye  agent  witk  i ' 
some  confidence,  and  with  Terj  much  greater  facilities  of  application,  than  im 
powder  which  at  the  present  tmie  is  us^,  both  for  sporting  and  milituy  pupoMii 

Mr.  liAHoyr,  M.F. :  As  a  sportsman  of  some  eigperience  in  different  parts  of  tkj 
world,  I  wish  to  take  this  opportunity  of  mentioning,  that  since  the  numtk  m 
October  last,  I  haye  used  this  gunpowder  at  the  recommendation  of  mj  ^naLi 
Mr.  ^Dougall,  nearly  eyery  day  and  with  the  utmost  satis&ction,  comfort,  fll| 
X^lensure.  I  have  shot  out  of  a  common  fowling-piece — 12-bore— «nd  I  hsici 
hesitatiou  in  saying,  that  the  new  powder  will  carry  as  fiir  as  black  gunpowder. 
makes  yery  little  smoke,  very  httle  noise,  and  with  a  total  abaenoe  of  fa 
Seyond  that,  I  can  only  say  that  I  think  a  great  deal  depends  upon  the  wiyi 
which  the  cartridges  are  made,  and  especially  upon  the  ramming. 

The  Chaibuak  :  As  nobody  else  seems  inclined  to  address  the  meeting,  1 1 
close  this  discussion,  because  there  is  another  subject  to  be  brought  h«finw  yt 
Mr.  Bead.    He  has  made  some  lights  which  he  wishes  to  exhibit.    I  think  Hi 
matter  of  regret  that  Captain  Sehultzo  has  not  been  able  to  be  present  himictf 
night ;  still,  I  think,  he  nas  had  a  yery  able  exponent  of  his  gimpowder.    Mr. ' 
gall  has  done  full  justice  to  ^e  subject.    It  is  certainly  one  of  yery  sreat  ii 
1  liope  it  will  be  taken  up  in  this  coimtry,  and  that  we  shall  hear  of  aome 
ments  beine  made  here,  as  well  as  in  Prussia  and  France.    I  haye  not  hend ; 
Mr.  Dougafi  whether  any  official  experiments  haye  been  made  here.    I 
they  haye  not. 

Mr.  DouaALL :  The  powder  has  not  yet  been  brought  before  the  British  Qevn'| 
ment. 

The  Chaibhan  :  I  hope  it  may  be. 

Mr.  DouoALL :  I  liaye  receiyed  a  general  order  from  the  Lords  of  the  A< 
for  t<?sting,  but  uothine  has  been  gone  into  at  present. 

The  CnAimcAir :  I  haye  no  doubt,  that  if  it  is  tested  at  all,  it  will  be  teiy 
fully  tested ;   for  I  rather   think  there  is  a  Committee  appointed  to  ' 
the  whole  question  of  gunpowder  and  other  explosiye  compounds,  with  the  wti 
their  being  brought  into  practical  use.    I  will  now  conclude  with  proposing  a  "^ 
of  tlianks  to  Mr.  Dougall  for  haying  read  this  paper  to  us. 

Mr.  Douqall:  I  am  much  obhged  to  you.  Gentlemen,  for  the  patience 
which  you  haye  heard  my  paper,  and  also  to  Mr.  Lament,  so  distinguished  a 
man  and  Member  of  Parliament,  for  kindly  coming  forward  and  testifying  to 
Qualities.    I  may  state  as  a  tangible  proof  of  the  excellence  of  tliis  powder,  that ' 
day  I  received  from  Mr.  Lament  an  order  for  gunpowder,  for  his  use  during  1. 
sliooting  season,  four  times  greater  in  quantity'  than  any  order  I  have  eycr  itwiw' 
during  my  long  experience  as  a  gun-maker. 

Mr.  Stiblinq  Lacok  :  Black  gunpowder  or  Schultzc's  powder? 

Mr.  DouGAiX:  Schidtze's  powder. 


HELM-INDICATOR,  FOR  THE  PREVENTION  OP  COLLISIONS 

AT  SEA.* 

By  Mr.  Geobge  Read,  R.N. 

Lf  the  model  of  a  steamer  before  you,  is  shown  the  mamier  by  which 
the  motion  of  the  wheel,  or  tiller,  can  be  made  known  to  a  ship  ap- 
proaching, even  at  the  distance  of  three  or  more  miles,  by  day  or 
Bight.  V 

A  rope  or  chain  is  rove  through  a  block,  or  cheek,  at  the  masthead, 
fircnn  thence  to  a  block  hooked  on  the  ship's  side,  and  laid  along  the 
top  rail  or  water  ways  through  a  tube  to  a  block  abreast  of  the  wheel 
Of  tiller ;  the  turns  are  passed  imder  and  over  the  barrel  of  the  wheel, 
or  to  the  end  of  the  tiller  if  the  rope  or  chain  is  placed  on  the  barrel  of 
fbe  wheel.  It  takes  two  turns  of  the  wheel  to  place  the  helm  hard 
to  starboard.  If  the  circumference  of  the  barrel  be  14  inches,  the  light 
wiB  be  drawn  up  the  tube  2  feet  4  inches,  so  that  the  hoist  of  the  light 
cin  be  regulated  by  the  circumference  of  the  barrel  of  the  wheel  or  the 
length  of  the  tiller. 

A  fine  is  made  fast  to  a  lamp  on  each  side  of  the  vessel,  and  this  is 
dimwn  up  a  tube,  showing,  when  up,  a  coloured  light,  coiTesponding 
with  the  present  regulation  light,  so  that  whichever  way  the  helm  is 
pot,  two  lights  of  the  same  colour  will  be  shown. 

The  tube  may  be  made  of  metal  or  wood,  with  an  open  front 
sufficient  to  show  the  same  ray  of  light  as  the  present  regulation 
&^t.  Holes  are  made  in  the  after-part  of  the  tube,  with  a  view  to 
show  the  officer  of  the  watch  what  the  man  at  the  wheel  is  doing. 
The  bottom  of  the  tube  forms  a  box  to  shelter  the  light  when  not  in 
use ;  a  brush  can  be  placed  inside  of  the  front  to  remove  salt  water 
qiray,  &c.  The  lamp-box  has  a  spring  at  the  bottom,  to  prevent  sudden 
coiicassion  on  the  wheel  flying  round. 

K  the  helm  is  put  the  wrong  way,  as  is  often  the  case,  the  officer  in 
charge  of  the  ship  will  be  able  to  check  the  helmsman  in  an  instant,  and 
a  ship  approaching  will  see  the  same,  and  will  act  accordingly,  and  will 
do  what  judgment  says  is  proper,  for  her  commander  will  know  that 
the  oflficer  is  either  undecided  how  to  act,  or  the  man  at  the  wheel  has 
misunderstood  the  order,  and  put  the  helm  to  port  instead  of  to  star- 
board. Should  the  man  at  the  wheel  be  steering  the  ship  wildly,  tho 
light  will  appear  as  if  jumping  from  hole  to  bote,  and  should  he  fall 
asleep  the  fight  will  remain  stationary  and  show  that  the  ship  is  going 
off  her  course. 

There  is  a  great  advantage  in  having  aft-holes  in  the  tube,  as  the 
man  at  the  wheel  can  thus  see  whether  his  helm  lamp  is  burning* 
brightly  or  not,  and  a  ship  coming  up  to  another  on  the  quarter  will 
have  sufficient  hght  from  the  after  part  of  the  tube  to  know  that  the 
ship  he  is  running  up  to,  has  starboarded  or  ported  his  helm  to  get  out 
of  his  way. 

•  The  helm-indicator  and  the  apparatus  for  pier-heads,  &c.,  are  the  joint  inrcn- 
tians  of  Messrs.  Bead  and  Niinn. — £o. 
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By  Bight. 
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For  day  signalR,  a  yard  is  slnng  by  the  centre  as  represented  on  the 
fore  and  mizen  masts,  with  a  line  on  each  quarter  to  top  it  in  a  vertical 
poflition  when  the  wiieel  is  set  in  motion.  Tlie  yard-arm  has  a  green 
and  red  flag,  one  at  each  end,  or  a  ffreen  and  red  ball.  If  the  helm  be 
pat  to  starboard,  the  green  flag  or  ball  w^ill  be  up,  and  the  red  down ;  if 
port,  red  up  and  green  down. 


A-portbj 
day. 


The  apparatus  is  so  simple  that  an}'  cabin-boy  can  rig  or  repair  it 
^fcen  out  of  order. 

By  the  use  of  this  apparatus  all  speculation  its  to  which  side  a 
^  will  pass  another  is  at  an  end.  Should  a  collision  take  place  l.»e- 
^^ioa  ships  with  this  apparatus  on  lN)ard,  it  will  show  what  party  was 
^  fte  wrong,  and  must  do  away  with  much  hard  swearing  in  the 
Admiralty  Court,  as  the  colour  of  the  helm-light  will  be  clearly  visible 
^  a  note  taken  of  it  at  the  time  of  the  collision — a  most  important 
^g— and  no  man  can  go  into  court  and  swear  that  red  is  green,  or 
8|ta  is  red,  when  there  will  l>e  two  UghtB  of  one  colour  for  or  againat 
Bnu  If  A  runs  into  B  with  starboard  helm  thei^e  will  be  two  green 
I^SlrtB  and  one  red,  if  B  })orts  his  helm  to  clear  A  there  will  Ix)  two  red 
'ViIb  and  one  green.  No  man  can  tamper  with  the^  lights,  or  can 
^l^y  be  moved  except  by  the  man  at  the  wheel,  for  it  is  only  by  moving 
Awheel  that  tlie  lights  can  be  set  in  motion  ;  the  wheel  must  revolve 
Wk  the  starboard  turns  to  let  the  port  come  on. 

Tlieann  at  the  maintopmast  head  will  l)e  worked  for  a  day  signal, 
indcanbe  made  to  work  the  lights  also.  If  the  helm  be  amidships,  the 
«m  win  be  perpendicular,  if  hard  a-starboard,  it  will  l)e  horizontal  to 
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the  right  of  the  ship,  or  starboard  side,  if  port  it  will  be  to  the  left  or 
port  side.  It  can  also  be  applied  in  a  fog  to  touch  two  springs  to 
strike  a  gong  for  starboard  and  a  bell  for  port,  as  the  end  of  the  arm  will 
be  constantly  in  motion  from  starboard  to  port. 

In  rivers  and  roadsteads  also  the  Helm-Indicator  will  be  valoaUo  kit 
preventing  collisions.  The  helm  is  generally  lashed  port  or  starboard, 
if  2)ort,  the  cable  will  be  on  the  port  bow,  and  a  ship  can  then  swing  out 
of  her  position  by  starboarding  her  helm,  which  will  shear  her  out  of 
the  way  of  a  ship  drifting  down  with  the  tide. 

The  use  of  this  apparatus  will  also  give  a  vessel  a  chance  of  anchcMing 
in  a  clear  berth.  By  the  Helm-Indicator  will  be  known  the  true  poBitioD 
of  the  ship's  anchor,  according  to  the  depth  of  water  she  is  riding  in,  to 
a  few  fathoms  of  cable. 

In  naval  tactics  in  the  Royal  Navy  the  use  of  the  helm-indicator  will 
he  uBeful  for  day  or  night.  The  arm  by  day  can  be  placed  on  a  dialy 
similar  to  a  clock  face ;  the  Admiral  with  a  powerful  glass  would  be 
able  to  see  in  an  instant  the  difference  of  each  ship's  wheel  under  8ail» 
and  a  note  could  be  made  of  every  ship's  wheel  in  the  fleet,  to  a 
spoke. 

When  engaged  with  an  enemy,  and  the  hull  enveloped  in  smoke,  the 
true  motion  of  the  rudder  could  be  seen  at  the  fore,  main,  or  miieii 
royal  truck.  Tacking  in  succession  ships  will  be  able  to  follow  one 
another  during  the  night  very  accurately,  as  I  propose  to  connect  • 
trigger  line  to  fire  a  gun,  when  the  hehn  shall  be  placed  extreme  either 
way. 

The  apparatus,  when  complete,  will  cost  but  a  mere  tiifle,  and  theie 
will  be  no  extra  labour  to  the  man  at  the  wheel,  as  the  gear  aloft  is 
equipoised.  Once  placed,  it  cannot  get  out  of  order  more  than  the 
ordinary  gear  of  a  ship.  The  lights  can  he  jilaced  on  any  part  of  a  ship* 
on  a  stanchion  or  outrigger,  clear  of  all  square  sails. 


APPARATUS  FOR  LIGHT  VESSELS,   TIDAL  HARBOURS- 
DOCK  HEADS,  PIER  HEADS,  &c. 

This  a])paratus,  very  similar  to  that  I  have  just  described,  I  propose  to 
u.se  in  conjunction  with  the  helm-indicator,  to  \>e  placed  on  board  lig^^ 
veHrtels  at  j)ier-heads,  &c.  The  light  kei»per  will  see  by  the  ship's  mdicato*' 
whether  slie  is  steering  towards  a  dangerous  part  of  the  sands  or  n^t. 
Should  such  be  the  case,  srich  a  ship  could  be  guided  into  safety  ^J 
him.     He  would  fire  a  gim,  send  up  a  rocket,  and  then   show  th^ 
helm  signals,  starboard  or  port^  to  the  ship  so  running  into  dang*^* 
I  am  not  aware  that,  at  the  present  time,  liglit  keeix^rs  have  ^*y 
means  of  signalling  to  a  ship.     Many  vessels  are  seen  running  aloijS" 
the  edge  of  a  sand  with  a  dangerous  s})it  ahead,  that  must  certaii*V 
pick  the  ship  up  if  she  is  allowed  to  kwj)  hor  course. 
The  primitive  way  c»f  eignalHng  Bliii»s  into  tidal  harboiu*8  such   ^ 
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l>over,  &C.,  is,  by  day,  to  swing  an  old  hat  right  or  left ;  by  night,  a 
lanthorn  is  swung,  and  that  often  in  a  line  with  the  street  lamps. 

With  my  apparatus  the  deputy  harbour-master  has  only  to  move  the 
lever.  If  he  wishes  the  ship  to  go  more  to  the  rights  he  has  only  to 
put  the  handle  right ;  if  left^  to  put  the  handle  left ;  if  straight  ahead, 
pat  the  handle  up  along  the  mast,  and  whatever  the  signal  from  the 
shore  is,  the  ship,  with  her.  indicator,  will  do  likewise,  and  then  no 
mistake  can  be  made. 

Should  my  apparatus  be  adopted,  any  stranger  could  nin  for  any 
harboar,  without  a  pilot,  with  the  greatest  confidence.  The  deputy 
harbour-master  knows  the  strength  of  the  tide  in  such  a  harbour,  and  his 
judgment  would  be  far  superior  to  that  of  any  one  in  charge  of  the 
ahip.  He  looks  over  the  pier- heads  and  sees  the  face  of  the  current 
paaaing,  and  is  able  to  make  the  allowance  accordingly. 

Omnnwndar  Colohb,  R.N. :  The  lecturer,  I  think,  deserres  rery  great  credit 

in  ibB  eoimplet«  manner  in  which  he  has  carried  out  bin  idea  of  a  helm-indicator. 

I  hav0  Men  three  or  fonr  plans  of  that  nature,  and  this  one  is  certainly  more 

jMffefltly  carried  out,  in  all  respects,  than  any  I  haye  yet  seen.     There  is  no 

doubCk  whateTeri  that  if  you  have  a  means  of  indicating  to  an  obscryer  outside  a 

dui^  the  stat^  of  the  helm  of  that  ship,  you  will  go  a  certain  length  towards 

KfOidiBg  collisions ;  but  only  a  certain  length,  because  in  eight  collisions  out  of 

ten,  tke  motion  of  the  ship  in  the  day-time,  or  a  change  from  red  to  green  or 

ftom  giwn  to  red  at  night,  does  indicate  a  change  of  course  either  to  port  or  to 

■tBffbasrd.    But  that  change  of  course  is  not  generally  taken  advantage  of  as  I 

thiak  it  on^ht  to  be.    On  the  other  hand,  I  may  say  that  changes  of  course  are 

often  ■nnnued  where  really  they  do  not  occur.     Ships  crossing  tlic  line  of  keel  of 

molhar  ship  rerr  often  imagine  that  the  change  of  colour  in  the  lights  means  an 

■Itaation  in  the  helm,  when,  in  reality,  it  means  no  such  change.     Now,  witli  such  a 

ybn  M  the  present  ~  supposing  it  can  be  practically  carried  out — wc  should  got  rid  of 

theft  danger.     But  I  think  there  is  this  to  be  said,  that  what  one  really  does  want 

MMft  fixr  the  aToidance  of  collisions,  is  not  a  registry  of  the  movement  of  the  helm, 

10  much  as  an  expression  of  the  intention  of  the  person  in  charge  of  the  ship. 

That  ve  do  not  quite  get  in  this  plan,  because  the  helm  mny  bo  put  one  way  and 

tkea  iltered  again.     However,  as  I  said  before  it  is  a  very  complete  plan,  and  it 

^om  the  proposer  very  great  credit  indeed. 

The  Chaibxak  :  If  no  gentleman  wishes  to  make  any  further  remarks,  I  will,  in 
70W  names  thank  Mr.  Read  for  the  \crj  ingenious  apparatus  he  has  brought  before 
■•  We  are  all  aware,  at  least  all  those  who  uuvignte  shipsi,  thnt  it  is  a  great 
Uderatom  to  be  able  to  know  what  the  ship  you  are  meeting  is  ul)out  to  do.  If 
TOaeould  always  be  quite  corluin  that  she  would  put  her  helm  the  right  wny,  then,  I 
^iiA,  that  many  collision?,  that  now  take  plan^,  would  bo  avoided.  Any  one  who 
"Mnen  the  small  river  boots  that  navigate  the  Thames,  will  probably  have  noticed, 
te  in  meeting  each  other,  though  they  do  not,  perhaps,  observe  what  is  teclinirully 
Mllid  "the  rule  of  the  road,"  the  cn]}tains  hold  out  tlieir  arms,  so  as  to  indii>ato 
^Mtthey  are  doing,  thus  showing  exactly  which  war  each  holm  it«  put.  I  am  quite 
^*  that  many  collisions  would  be  avoided  if  wc  hod  some  siniph*  a])paratuB,  such  as 
v.  Sead  has  brought  before  us,  to  indicate  what  a  ship  meeting  another  ship  is 
f^X  ^  do.  I  now,  in  your  names,  gentlemen,  thank  Mr.  Read  lor  the  explanation 
*  Itti  given  of  hie  lerj  ingenious  apparatus. 
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XRY:  now  FAR  ITS  EMPLOYMENT  IS  AFFECTED  BY 
lECENT  IMPROVEMENTS  IN  ARMS  OF  PRECISION. 

By  Major-Geueral  IMicilael  W.  Sjnin,  C.B. 

ubject  selected  for  this  aftenioon's  lecture  is  the  future  employ- 
of  cavalry  with  reference  to  the  iinprovemeuts  in  the  coiistmc- 
Qd  practice  of  artillery  and  small  arms. 

s  Bubiect  involves  a  great  deal ;  and  duriug  the  ehort  time  at 
sposal  in  the  present  lecture,  I  can  attempt  nothing  more  than 
^  sketch — a  mere  outhne — of  what  my  own  opinions  ai-e,  and  also 
I  concave  to  be  the  opinions  of  many  whom  1  have  consulted, 
any  whose  works  I  have  read.  I  must  leave  out  the  details, 
leiely  give  an  outline  of  the  subject. 

tall,  ia  the  first  place,  read  two  short  extracts  from  a  work  pub- 
in  New  York  in  18C3,  entitled  "  The  Employment  of  Cavalry — 
History  and  Management,"  by  J.  Romer,  LL.D.  The  author  is 
ing  of  rifled  cannon  and  small  arms,  and  states  : — 
lewliore  we  shall  have  oceneion  to  riamin?  the  qualities  of  tlicso  now  cnginiM 
Taction,  and  the  citoiit  to  nliicli  tliey  are  likclj  to  affect  tlio  usefulneas  of 
VoT  the  present,  let  it  sulHct  to  remark  that  tlic  question  has  been 
llj  resolTed  by  those  nioet  interested  in  it,  fop  all  investigations  to  astcrtnin 
T  the  recently  tried  effects  of  tlic  modem  flri'-arms  justify  tlie  ojiinion  tbat 
sd  troopi  wili  licDcefortli  be  anavailing,  concur  in  tlia  conclusion  that  lierc- 
>Tali7  will  be  mora  indispensable  tlian  ever,  and  that  nothing  should  be 
cd  tlmt  eon  render  it  more  eflleient  by  either  moujiling  it  on  better  horses, 
•loping  the  indirldusl  iiutructiont  of  the  soldier,  or  both." 

lor  the  head  of  the  caralrj/  charge,  we  find  the  following  in  the 
work : — 
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**  It  is  not  then  that  the  fire  of  infantry  is  much  to  be  feared,  wlreiher  armed 
with  rifles  or  with  old  smooth  muskets,  whereas  the  imprOYements  of  artillery  all 
favour  cnralry.  Ilorsc  artillery  now  moves  with  almost  equal  speed,  and  aoti  in 
concert  with  the  latter,  while  formerly  these  laboured  alone.  With  such  powerful 
auxiliaries,  cavalry  are  unquestionably  more  formidable  than  before,  and  with  hone 
artillery  they  must  always  destroy  infantrj',  however  good  and  tried  it  may  be,  for 
even,  though  the  cavalrv  alone  may  effect  nothing  against  them,  the  artiUnr 
will  shatter  them  while  tJicy  keep  together,  and  when  they  attempt  to  deploy  they 
must  fall  a  prey  to  the  horsemen.  Thus,  if  the  improved  tactics  of  infantry  hare 
given  them  an  advantage  over  the  cavalry,  the  latter  are  even  greater  gainers  by 
the  improvement  of  the  ailillery,  which,  by  accompanying  them,  affords  them  those 
favourable  occasions,  when  to  dare  is  to  conquer.*' 

Here  we  liave  the  Americau  opinion .  upon  this  subject ;  and  as 
America  has  been  the  theatre  of  cavalry  warfare  in  a  certain  phase, 
tlie  opinion  may  be  considered  so  far  valuable. 

The  subject  we  have  to  deal  with  seems  naturally  to  divide  itself 
into  three  lieads.  In  the  first  place,  what  have  been  the  improve- 
ments in  latter  years  in  arms  of  precision  ?  In  the  second  place,  what 
are  likely  to  be  the  effects  of  these  improvements  ?  And,  in  the  third 
place,  what  will  be  the  best  means  of  neutralizing  or  counter-balancing 
the  great  superiority  which  the  practice  of  arms  of  precision  seems  to 
have  gained  in  the  present  day  all  over  the  civilized  world  1 

I  shall  now  ask  your  attention  for  a  few  moments  while  J  read  a 
short  extract  from  a  well-known  work  of  the  present  day,  by  an 
Officer  of  our  own  Artilleiy,  well-known  to  military  readers— Colonel 
Ilauiley — on  "  The  Operations  of  War."  I  take  this  course,  because, 
in  the  first  i)lace,  I  think  it  will  save  time,  as  Colonel  Hamley  conveys 
my  own  opinions,  and  what  I  believe  to  be  the  opinions  of  many 
others,  more  clearly  and  concisely  than  I  could  do  it  myself :  in  the 
second  i)lace,  Colonel  Ilamley  is  an  Artillery  Officer,  therefore,  he 
may  he  considered  more  competent  to  judge  of  the  improvements,  and 
the  consequent  effects  of  such  improvements,  in  liis  own  branch  of  the 
service :  and  in  the  third  place,  Colonel  Ilamley's  work  has  become^ 
to  a  certain  extent,  an  authority.  His  reasoning,  conclnsions,  and 
illustration  of  facts,  have  not,  as  far  as  I  know,  been  contradicted ; 
therefore,  I  thmk  his  statements  may  be  taken  to  convey  gcneraUy 
the  ojnnions  of  those  professionally  cognizant  of  the  subject^  at  least 
as  far  as  regards  artilleiy  matters. 

The  extract  is  as  follows : — 

"  The  introduction  of  arms  of  precision  was  the  signal  for  numerous  speculationi, 
many  of  them  somewhat  extravagant,  on  the  changes  in  warfare  wliich  would  ensue. 
Sonic  said  all  attacks  woidd  bo  impossible  ;  some,  that  artillery  would  now  ho  the 
chief  arm,  and  infantry  and  cayalry  mere  eseorte  for  the  batteries  ;  some,  that  the 
day  of  cavalry  was  over.  This  is  by  many  degrees  the  most  importont  queitioii 
that  can  occupy  the  thouglits  of  contemporary  soldiers,  for  it  was  by  divining  the 
relations  between  new  tystems  and  old,  that  Frederick  and  Napoleon  renderod 
Pnissia  and  France  each  for  a  time  supreme  in  war.  To  discern  and  proTido  for  the 
new  conditions  under  which  armies  will  engage,  may,  in  the  next  Europeaninur, 
be  worth  to  a  people  not  merclv  armies  and  treasure,  but  liberty  and  national 
hfe. 

*'The  first  thing  to  be  noted,  is  that  the  changes  are  not  radical,  like  the  inb^ 
duction  of  artillery  or  of  light  infantry',  but  are  only  modifications  of  prejioiisly 
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eziiting  oonditions.  To  estimate  the  extent  of  these  modiilcationB  vdU  be  an 
important  step  towards  anticipating  theu*  influence  on  future  military  operations. 

"  The  fire  of  infantry  has  extended  its  effective  range  from  less  than  200  to  600 
or  700  yards.     At  200^'ardB  it  is  twice,  at  -100,  six  times,  as  effect  ire  as  formerly. 

"  The  effective  fire  of  rifled  artillery  is  extended  from  1,200  or  1,100  to  2,000  or 
2,500  yards. 

"  At  first  sight  it  would  indeed  seem  that  an  advance  against  a  line  delivering 
inch  s  fire  would  be  impossible.  But  there  are  many  circumstances  to  modify  this 
conclusion. 

"  First.  The  calculation  of  the  efficacy  of  rifle  fire  is  based  on  the  practice  made 
^y  men  firing  singly  at  targets.     File  or  platoon  firing  is  very  inferior  in  effect. 

"Secondly.  From  150  yards  downwarJii,  tlio  fire  of  infantry,  and  from  1,100 
yards  downwards,  the  fire  of  artillery,  is  not  more  destructive  to  troops  than 
fonnerl^. 

"  Thirdly.  In  action,  numerous  circumstances  lessen  the  effect  of  rifled  arms. 
The  adjustment  of  the  weapon  must  be  eongtantly  changed  in  firing  on  an  ap])roaoh- 
iBg  object ;  and  within  the  ranges  of  the  old  musket  and  the  old  field  gun,  the  new 
aims  are  not  more  effective  than  their  predecessors.  Therefore,  wliile  within 
those  ranges  the  effect  is  not  increased  ;  beyond  them,  the  effect  of  fire  on  moving 
bodies  is  uncertain. 

"  Again,  in  almost  aU  districts  there  arc  hollow  ways  and  dips  in  the  ^rround 
which  may  shelter  troops  even  in  what,  at  first,  may  seem  to  bo  a  plain.  Finally, 
the  smoke  of  artillery  and  musketry,  to  which  dust  or  fog  may  often  be  added ;  and 
the  stress,  moral  and  physical,  of  sustained  conflict,  are  all  of  them  influences  which 
greatly  diminish  the  effect  of  \ieapons  requiring  a  clear  range  and  a  deliberate 
•djuflfcment." 

Elsewhere  Colonel  Hamley  Eays : — 

"It  is  argued  tliat  cavalry,  always  helpless  when  opposed  to  fire,  will  now  receive 
fuch  a  stonn  of  projectiles  as  will  destroy  it  wliile  still  at  a  distance  from  the 

CfDODOT* 

"  Tme  as  this  may  be  of  cavalry  stationary  in  column,  or  moving  uncovered  on  a 
flanlc,  or  halting  to  form  for  attack,  it  does  not  apply  to  the  attack  itself.  Swiftness 
of  morement  is  more  than  ever  important,  in  passing  over  the  region  swept  by  fire, 
to  dose  with  the  cnem^.  Cavidirv  can  with  ease  move  over  IfiOO  yards,  ending 
with  a  charge,  in  8|  mmutes.  The  speed  of  its  motion  would  insure  it  against 
nvmerona  or  accurate  discharges  either  of  guns  or  infantry.  Closing  with  the 
■dferee  line,  it  would  hare  no  more  to  fear  from  rifles  than  from  muskets  ;  and  good 
oavalrj  has  seldom  been  repelled  by  fire  alone,  but  rather  by  the  steady  aspect  of 
Ifao  serried  line. 

"One  of  ibm  conditions  under  which  artillery  must  exert  its  increased  power  of 
maiMBarring,  is  association  with  cavalry.  On  the  cflleacy  of  the  cavalry,  therefore, 
must  depend,  in  great  degree,  the  eflleacy  of  the  artillery.  But  when  associated 
thus,  caraliT  is  no  longer  helpless  against  fire  ;  the  combined  foree  can  both  attack 
tad  defend  itseH    Such  companiousliip,  then,  is  more  than  ever  important." 

Again: — 

"  Let  us  grant  that  cavalry  will,  in  certain  cases,  suffer  more  than  formerly.  But 
M  Napoleon  used  to  say,  omelettes  cannot  be  made  without  the  breaking  of  eggs. 
The  kMses  must  be  compensated  by  increased  efliciency,  exhibited  in  i.)ower  of 
nanonirrine  and  determination  in  attack.  Lot  us  gnmt  also  that  hnd  cavalry, 
vfaen  the  Unes  are  about  to  closie,  had  better  get  out  of  the  way ;  that  merely 
rufxiabie  caralry  will,  while  supporting  the  other  arms,  effect  nothing  that  can  be 
aoBK'toed  dedsive  of  a  battle.  But  let  it  also  be  'granted  that  eavaln',  r>roperIv 
tiaiaed  and  led,  may  play  as  great  a  part  as  ever  on  the  stage  of  'wnr.  Combined 
with  new  and  lai^'gor  proportions  of  artillery,  its  action  may  be  deeUive  of  the  fate  of 
littlee;  and  launched  m  pursuit  of  a  broken  foe,  it  may  finish  a  campaign  which 
mmU  die  wmde  through  fresh  eaniage  to  its  wocfid  end. 
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■  "  It  will  often  happen  that  coTalry  will  best  takp  adTBotngs  oF  Bhultoring  eround 
ty  foiminj!  cloaa  column.  But  when  erpoicd,  it  must  deploy  s  and  the  geuenl 
formation  for  nmnteiiTre,  wliicli  is  supported  by  the  moat  logical  advocaqr,  ig  that  of 
fe-lieloni  of  not  less  than  squadrona.  Whether  there  shall  be  ono  rank  or  two,  one 
line  or  two,  or  in  what  rnnnner  the  lines  ahall  support  eaoh  other,  are  queatian*  tot 
tnembera  of  iliat  part  of  the  service  to  dei:idB." 

I  pliall  now  sum  up  and  state  shortly  what  I  conceive  to  have  been 
the  purport  of  the  extract  which  has  just  been  read : — 

I.  On  the  N'atiiri  of  Vie  Improvemtnta. 

\&t.  A  more  Gst«nded  range,  obtained  by  siibstitutuig  the  rifled  bore 
for  the  Piuoolh  bore. 

2nd.  Greater  accuracy  of  aim,  obtained  by  the  adoptiou  of  improved 
modes  of  adjust  meiit. 


II.  Effects  oflhc  iMpovcmcnIa. 

1st.  ImpossibiUty  of  aasembliiig'  the  cavali^-  witliont  protectioi 
distance  within  which  they  would  formerly  have  been  safe  from  tn 
action  of  tho  enemy's  artillery. 

2ud.  Impossibility  of  forming;  as  formerly  in  the  open  ground 
range,  and  then  advancing  in  attacking  order  to  the  assault. 


III.  Sest  modes  of  Neiitraliiing  or  CovnUr-1/alanci'ig  sueh  Effects. 

1st,  To  assemble  the  cavalry  under  protection  of  accidents  of  t 
gi-ound  from  the  view  of  the  enemy,  and  from  the  fire  of  his  artillery^ 

2nd.  To  form  ou  the  open  ground  in  fighting  order  on  a  d 
base,  thus  affording  no  standing  mark  to  the  enemy's  artillery. 

3rd.  To  support  the  formation  and  advance  of  the  cavalry  by  tl 
action  of  the  norse  artillery  till  arrived  within  attadung  distance. 

It  is  evidently  with  the  last  heading  that  we  have  to  do  at  present 

First,  then,  to  assemble  the  cavalry  under  protection  of  accidentB  a 
the  ground  from  the  view  of  the  cuemy  and  the  fire  of  his  artilleijd 

The  assemblage  of  a  body  of  cavalry,  even  of  considerable  fi 
wilhin  a  distance  of  2,500  or  3,000  yards  of  the  enemy's  poail 
under  the  protection  of  accidents  of  the  ground,  should  not,  un( 
ordinary  circumstances,  be  attended  with  much  difBculty.     There 
hartlly  any  ground  upon  which  regular  troops  may  be  called  upon 
act,  where  shelter,  either  natural  or  artificial,  cannot  be  found  witl 
the  distance  mentioned.    Ground  which,  to  the  unpractised  eye,  in  , 
apiwar  a  level  plain,  will  be  found,  upon  inspection,  to   consist  at' 
slight  and  almost  hnperceptiblo  undulatjons  and  dips,  which  will  be 
found  sufficient  for  the  purpose   required.    This  ri'ininds  me  of   a 
circumstance  which  occurred  many  years  ago.     The  regiment  to  which 
I  then  belonged  (the  15th  Ilussars).  formed  part  of  a  brigade  during- 
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a  field-day,  under  the  divieional  commaiid  oF  a  General  Ofliccr  now 
present.  At  the  oonunencement  of  the  field-day,  the  GeDcra,!,  turning^ 
to  an  officer  in  conunand  of  a  Oavaliy  regiment  and  some  guns, 
ordered  him  to  ttdie  up  a  certain  position,  but  to  conceal  his  force  from 
the  view  of  the  enemy,  supposed  to  be  posted  at  a  certai)i  distant 
C^'t.  The  Officer,  with  a  look  of  astonishment,  said  it  was  impoasiWe, 
sto^e  were  surrounded  by  an  open  plain ;  but  it  was  soon  pointed  out 
to  him,  that  by  taking  advantage  of  a  very  slight  and  almoat  imper- 
ceptible undulation  of  the  gronud  which  had  escaped  his  notice,  but 
had  been  detected  by  the  practised  glance  of  tho  General,  he  could 
place  the  horizon  line  between  his  own  force  and  the  enemy,  and  thus 
cany  out  the  order  he  had  received ;  this  was  the  first  practical  iUua* 
tration  I  had  witnessed  of  this  valuable  appreciation  nf  ground,  and 
I  have  never  forgotten  it  since.  In  all  average  ground  certain 
accidents  are  to  be  found,  scai-ps,  ravines,  villages,  woods,  walls, 
Urge  buildings,  even  underwood  and  etaudiug  corn,  if  advantageously 
situated  on  a  slight  elevation,  will  be  found  to  afford  the  protection 
required ;  for  it  must  be  recollected  that  if  the  cavaliy  can  bo  brought 
up  to  their  ground,  and  formed  witiiout  being  exposed  to  the  view 
of  the  enemy,  the  point  of  assembly  will  be  unknown,  and  con- 
sequently tbe  range  cannot  be  obtained.  Districts  doubtless  do  exist 
in  certain  parts  of  the  world  where  actual  level  plains,  without  an 
accident  or  undulation  for  miles,  are  to  be  fonud,  where,  as  far  as  the 
aye  can  reach,  there  is  neither  rock,  tree,  nor  cover  of  any  kind ;  but 
i'ven  on  these  level  and  unbroken  plains  there  are  certain  elements 
existing,  which  might  be  taken  advantage  of  to  facilitate  the  assem- 
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is  uo  lime  to  discuaa  this  point  at  present,  but  as  far  as 
Kf^ds  the  action  of  regular  troops  at  the  present  day,  these  cases 
■nay  be  fairly  considered  as  exceptional ;  the  moi-c  particularly  as  tha 
improvements  in  artillery  and  email  arms  with  whicn  we  have  to  con- 
tend, liave  not  as  yet  penetrated  into  the  countries  where  these 
dietricts  exist.  We  may  therefore  assume  with  Colonel  Uamley, 
that  in  all  European  or  civilised  countries  in  which  our  troops  may  be 
called  upon  to  act,  the  protection  required  for  the  assemblage  of  our 
cavalry  will  be  found. 

At  tliis  point  Colonel  Hamley  states,  "  Whether  there  should  be  one 
rank  or  two,  one  line  or  two,  or  in  what  manner  the  lines  should  support 
each  other,  in  short  all  questions  relating  to  the  actual  details  of 
cavalry  movement  and  organization,  are  questions  for  members  of  that 
port  of  the  service  to  decide."  And  from  this  point,  I  propose  that 
vt(\  ebould  take  up  the  consideration  of  the  subject. 

AssTmiing  the  possibihty  of  massing  or  assembling  our  cavalry  in  a 
protected  locality,  the  next  problem  to  be  solved  is,  how  ai-e  thtty  tij, 
be  extricated  from  such  a  position,  and  brought  on  to  the  open  gro^i 
where  the  offensive  action  of  cavalry  properly  commences,  |{M^| 
smoollityf  and  steadily,  without  Involving  that  disorder  wIiLh^^H 
prove  fatal  to  all  cavalry  movement  and  action  7 — how  arefi^^^^H 
to  be  formed  on  the  open  ground  under  the  fire  of  the.^^^^^^ 
which  they  will  be  exposed  in  consequence  of  tho  incn  I 
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and  ncciiracy  ol.>tained  by  modern  improvements  in  artillery  practice, 
without  subjecting  them  to  that  murderous  fire,  which  would  render 
Jill  efiic-ient  fomiation  impossible,  if  attempted  according  to  the  old 
system  ? — and  how  are  they  to  bo  brought  up  to  the  sc^ne  of  action 
under  the  protection  of  the  artillery  in  battle  array  or  fighting  order 
vfith  unbroken  ranks  ready  to  deliver  the  assault? 

From  this  iK)int  they  will  be  under  no  greater  disadvantages  tBan 
formerly ;  and  for  the  charge  we  must  only  trust,  as  in  the  old  timeB, 
to  the  gallant  leading  of  our  officers,  the  good  liding  and  pluck  of  our 
men,  the  trahiing  and  spirit  of  our  horeea,  and  the  blessing  of  God 
upon  our  cause.  This  has  not  failed  us  in  the  past,  and  please  God,  it 
will  not  in  the  future. 

This  idea  which  I  have  just  brought  before  you  of  the  caraby 
onslaught,  as  it  was  called  in  the  old  times,  is  the  idea  which  rouses 
tlie  ol(l  chivalrous  feeling  in  our  hearts,  and  makes  the  cavalry  Rervice 
so  fascinating  and  attractive.  The  ringing  of  spurs  and  scabbards, 
the  gleaming  of  swords  and  helmets,  the  rush  of  horses,  the  shock  of 
the  cliarge,  and  all  the  "  pomp  and  circumstance "  of  a  cavalry  attack,^- 
this  is  the  idea  which  rises  l)efore  the  mind's  eye  of  our  civil  com- 
munit}',  and  perhaps  of  some  of  the  junior  membera  of  our  own 
brancli  of  the  service  for  a  month  or  so  after  they  join,  before  the 
attentions  of  the  adjutant,  riding-master,  and  drill-serg^nt  have  dis- 
pelled the  illusion, — that  this  is  all  that  is  required  of  the  cavaliy 
soldier.  This  is  the  scene  so  often  depicted  by  our  popular  painters  of 
cavalry  subjects.  This  is  the  brilliant  and  exciting  episode  bo  often 
described  by  James,  Lever,  and  other  writers  of  cavalry  romance. 

This  is  the  popular  idea  of  cavalry  action  in  genei*al,  and  unfor- 
tunately the  popular  idea  is  that  this  is  all,  and  that  any  one  who 
attempts  to  introduce  any  tiling  like  method  or  calculation  into  the 
affair,  must  be  in  some  degree  wanting  in  the  true  spirit  of  a  cavalry 
soldier.  This,  I  think  is  one  of  the  greatest  obstacles  to  improvement 
in  our  cavalry  arrangements.  People  forget  or  will  not  remember,  that 
the  days  have  arrived  when  wo  must  sacrifice  romance  to  method  and 
calculated  arrangement — that  dash  and  daring  alone  will  no  longer 
carry  everything  before  them. 

We  who  have  been  brought  up  in  the  hard  school  of  cavalry  training 
know  how  much  it  really  requires  to  bring  the  cavalry  soldier  up  to  the 
attat^king  p<jint. 

One  side  of  the  picture  is  very  brilliant  and  attractive  ;  but  if  we 
turn  it  and  look  at  the  other,  the  contrast  is  gi*eat.  Hero  wo  see  the 
drill-sergeant  working  assiduously  in  his  vocation,  and  the  adjutant 
in  his,  the  riding-master's  constant  care  in  the  training  of  men  and 
horses,  the  veterinary  surg<^on  working  in  his  department,  and  above 
alt.  the  commanding  oflRcer  toiling  at  his  daily  and  arduous  task, 
through  evil  re[K>rt  and  good  report,  through  trials  of  patience  and 
temper  to  bring  all  up  to  this  attacking  point. 

This  may  aj)pear  an  unpardonable  digi'ession  frem  the  subject  under 
consideration,  but  it  leads  up  to  the  following  point: — that  however 
brilliant  and  overi>owering  the  action  of  cavaliy  may  be,  when  once 
brought  up  to  the  attacking  jwint,  and  launched  against  tlie  enemy, 


BY   REGENT  IMPROA'EMENTS   IN  ARMS   OF  TKECISION.      153 

it  requires  much  time,  patience,  consideration  and  method  to  bring* 
it  up  to  this  point,  paiiicuhirly  in  the  pro-^ent  day  wlien  it  has 
so  many  more  clifficulties  to  contend  with  than  f(mnerfv.  The  assault 
of  a  well-organized  body  of  cavalry  in  good  order  will  carry  everj'- 
thing  before  it,  more  particularly  if  prtrcMled  by  the  innnediatc  action 
of  artilleiy.  But  there  is  no  arm  of  the  service  so  ticklish  to  deal  with 
as  the  cavalry.  A  comparatively  small  matter  will  ])r()dn('e  disorder; 
and  nothing  but  ruin  and  failure  can  attend  the  attack  of  a  broken  and 
disordered  cavalry. 

The  cavalry  being  assembled  under  the  protection  of  some  accidents 
of  the  ground,  it  follows  that,  unless  in  exceptional  cases,  the  exit  from 
such  ground  on  to  the  oj)en  ground  will  1)0  through  roads,  ravines, 
passes,  or  defiles  of  some  description.  The  exit  nnist  therefore  be 
effected  by  means  of  small  columns  of  rout(;  wlii(;h  shall  subsequently 
form  on  the  move  under  the  protection  of  the  artillery.  The  organiza- 
tion of  these  columns  must  therefore  be  simple,  and  free  from  all 
complication,  so  as  to  admit  of  their  threading  their  way  through 
broken,  difficult,  or  varying  ground,  without  disorder.  The  subsequent 
formations  from  such  colnmns  to  a  fighting  order,  must  also  be  i^er- 
fectly  simple,  free  from  all  comi^lication,  and  above  all,  free  from  that 
restriction  commonly  called  the  law  of  pivots,  so  as  to  admit  of  n 
gradual  and  effective  formation  even  under  ih'ts  and  the  influence  of 
excited  animals  and  human  beings,  in  the  midst  of  smoke,  dust, 
noise,  and  all  the  tumult  and  confusion  of  cavalry  action. 

The  artillery  also  should  work  with  the  cavalry,  according  to  a 
method,  the  first  principles  of  which  slujnld  be  well  and  closely  cal- 
culated, the  application  being  simple  and  practical,  not  acting  at 
random,  but  acting  in  concert  with  the  cavalry — an  assnred  course 
of  action,  as  well  as  a  point  of  formation  urKhn-  the  protwtion  of  the 
supports,  or  otherwise,  Ixjing  pre-aiTanged,  when  their  action  with  the 
attacking  force  becomes  no  longer  possible. 

We  now  come  to  the  final  ([uestion  up  to  whi<'h  we  have  been  work- 
ing all  this  time.  How  is  this  colnmn  orguiiizatiou  to  be  arranged  ? 
how  is  the  foiination  from  colnmns  of  route  on  the  move  to  be  effected? 
and  how  is  the  action  of  the  cavalry  to  be  effectively  combined  with 
that  of  artillery  / 

I  think  the  answer  is  as  follows : — By  the  means  adopted  in  the 
present  day  for  the  carrying  out  of  all  the  gigantic  prc»jects  of  modern 
improvement;  by  the  means  adopted  for  the  furtherance  of  railway 
arrangements  all  over  the  world;  by  those  means,  the  employment  of 
which,  produced  those  interesting  results  exhibited  at  the  late  Paris 
Exhibition,  where  all  the  triumphs  of  mechanical  skill  and  elaborate 
mannfacturo  were  displayed  on  scales  varying  from  the  grandest  to 
the  most  minute. 

What  these  means  ai"e,  I  think  can  be  stated  in  a  very  few  words. 

In  tho  first  place,  to  bring  to  our  assistance,  in  establishing  our 
first  principles  that  calculus  or  method  of  calculation,  com  pa  rati  vel}' 
modem  in  its  application,  by  ini-ans  of  which  we  <'nn  ari'ive  at  sulH- 
dently  accurate  results  within  cxM-tain  and  di')ine<l  limits,  even  when 
tho  elements  to  be  dealt  with  are  variable;  that  wonderful  power 
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which  is  applicable  to  subjects  in  which  the  deviation  of  even  the 
hundredth  part  of  an  inch,  or  the  tenth  part  of  a  second  may  materiallj 
affect  the  accuracy  of  the  calculation,  and  also  to  subjects  in  whid^ 
an  error  of  miles  in  distance,  or  hours  in  time,  vnll  not  produce  & 
sensible  error. 

I  shall  not  have  to  go  beyond  the  first  rudiments  of  this  mode  of 
calculation.  The  very  simplest  form  of  the  calculus  of  variables  will 
be  quite  sufficient  for  the  work  we  have  in  hand.  Nor  should  I  have 
to  use  it  at  all,  except  that  the  subject  we  have  to  deal  with,  is  subject 
to  variation.  Our  paces  vary ;  in  our  cavalry  regulations  the  extent 
of  the  front  varies ;  and  the  same  with  many  other  points  in  cavaliy 
tactics.  I  have  not  time  to  discuss  them  at  present,  but  this  variation 
seems  to  have  led  people  to  the  conclusion  that  cavalry  movements 
cannot  be  brought  to  a  matter  of  calculation  at  aU. 

The  second  means  which  I  should  propose  to  employ,  would  be  to 
adopt  that  system  which  has  worked  so  well  in  modem  times,  namelj) 
that  close  attention  to  all  minute  details,  that  complete  and  perfect 
polish  and  finish  of  all  the  accessory  parts,  which  has  produced  stich 
wonderful  success  in  everything  around  us.  We  see  it  in  all  the 
necessaries  and  luxuries  of  life,  in  -our  wearing  apparel:  in  the 
wonderful  accuracy  and  effects  of  machinery;  in  the  texture  of 
manufactured  fabrics ;  in  the  illustration  of  our  papers  and  periodi- 
cals; in  short  everywhere  and  in  everything;  but  above  all  in  the 
improvements  in  the  action  of  our  artillery  and  small  arms. 

I  shall  now  come  to  the  subject  I  have  to  deal  with.  I  have 
divided  it  into  three  heads  :— 

I.  The  organization  of  the  column, 

II.  The  formation  to  line  or  fighting  order  from  column. 

III.  The  movements  infighting  order  supported  by  artillei*y. 

And  in  each  of  these  cases  I  shall  endeavour  to  show  how  I  should 
propose  that  the  application  of  the  means  just  indicated,  should  be 
carried  into  effect. 


I.  Organization  of  the  Columns. 


1st.  Relative  Position  of  the  Front  and  Hear  Rank  in  Column. 

m 

Accorduig  to  the  present  system,  the  front  rank  and  rear  rank  men 
hold  the  same  relative  position  in  column  as  in  line,  with  the  exception 
of  column  of  fours  (eight  men  abreast),  in  which  the  front  rank  and 
rear  rank  are  in  line. 

I  should  propose  that  the  regimental  column  should  consist,  first,  of 
the  whole  of  the  front  rank  in  column,  followed  by  the  rear  rank  in 
column,  both  in  column  ranks  accorduig  to  the  frontage  of  the  column. 
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^y  this  means  a  certain  amount  of  complication  will  be  avoided ;  the 
l^g^  of  the  column  will  not  be  increased ;  and  all  the  column  move- 
ments will  be  simpler  and  more  regular.    Other  advantages  are  gained 
\)j  this  arrangement,  which  I  have  not  time  to  mention  at  present. 


2nd.  Directing  or  Regulating  Point,  in  Column. 

The  leading  and  regulating  point  in  field  columns  should  be  in  the 
centre,  as  in  line.  By  this  means  we  gain  a  certain  amount  of  uniformity, 
and  consequently  of  simplicity  in  our  arrangements ;  for  the  leading 
and  regulating  point  will  be  the  same,  whether  in  column  or  in  hue. 
This  is  also  the  mode  of  leading  in  column  adopted  by  other  nations, 
even  by  those  who  lead  by  a  flank  in  line. 

The  column  being  composed  of  rank  entire,  wc  can  introduce  troop 
and  division  leaders  between  the  column  ranks  in  field  columns  as  low 
as  divisions  of  eight. 

The  centre  regulating  principle  will  also  enable  us  to  diminish  the 
velocity  on  the  wheeling  flank,  which,  according  to  the  present  system, 
is  excessive,  causing  unsteadiness  in  changes  of  direction  in  column. 

Frontage  of  the  Columns, 
I  should  propose  that  the  columns  should  consist  of— 
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This  is  evidently  a  geometrical  series  or  progression,  of  which  the 
common  ratio  is  2. 

I  have  put  the  squadrons  at  32,  as  I  think  this  is  the  smallest 
force  which  ought  to  be  employed  as  an  independent  fighting  body. 
wluch  a  squadron  might  be  required  to  be  on  occasions ;  and  because  I 
do  not  think  it  likely  that,  according  to  present  arrangements,  we  shall 
be  able  to  bring  our  squadrons  in  the  field  up  to  a  higher  number. 
As  we  have  adopted  the  movement  by  fours  instead  of  threes,  it  is, 
of  course,  desirable  that  the  divisions  should  divide  by  four.  There- 
fore, if  we  can  bring  squadrons  of  greater  strength  into  the  field,  the 
scries  would  be — 

Squadrons 48  Files 
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Divisions       . .         . .  . .  12     „ 
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1  have  adopted  the  old  denomiuatioDS  of  files  and  sing^le  files,  as,  in 
the  lust  place,  a  file  of  men  has  beeu  generally  taken  to  indicate  two 
moil,  a  .shigle  file  one  man;  and  as  in  rank  entire,  fours  are  f ormed 
hnu'(  jUh  of  four  men  abreast,  there  is  no  reason  for  changing'  the  old 
dtMioniiiiiition. 

I  sluill  lu^t  enter  here  into  tlie  dificussion  as  to  the  coniparatire 
atlvantag(.\s  uf  fours  and  threes.  Like  many  other  things,  there  is  a 
good  deal  to  bo  said  on  l)()th  sides  ;  but  as  fours  have  ]x>en  adopted  in 
our  service,  and  appnn'cd  of,  I  doni)t  thuik  there  is  sufficient  reason  to 
advocate  a  change. 

It  has  been  an  old  custom  to  divide  our  squadrons  into  troops. 
There  may  be  much  to  be  said  in  favour  of  tliis  diTiaioii,  althoagii  it 
may  not  bo  essential,  and,  therefore,  I  should  not  propose  a  change  in 
this  matter  either. 

\V(»rking  in  rank  entire,  there  are  16  feet  from  head  to  croup  in 
column  of  divisions  of  eight.  "We  can,  therefore,  introduce  the  troop 
and  uivisiun  leaders  between  the  column  ranks.  Acconling  to  the 
l»resent  system,  there  are  onl^'  12  feet  from  head  to  croup  in  column  of 
divis'ums  of  12. 

In  Cuhmel  Baker's  system,  the  rear  i*auk  is  as  formerly — at  half  i 
ll(^^^(/s  length  distance  from  the  front  rank.  This  gives  a  distance  cf 
1()  feet  frnni  head  to  croup  in  column  ;  and  a.s  the  division  leader  is  at 
lialf  a  horse's  length  distance  in  front  of  his  own  division,  there  will  be 
also  hah' a  horse's  length  distance  between  him  and  the  rear  rank  of 
the  division  in  front. 


II.  Formations  to  Line,  or  Fighting  Order  from  Column. 

Pace, — Our  Cavalry'  llegulations  tell  us,  that  in  the  cavalry,  the  pace 
cannot  be  reduced  to  a  matter  of  calculation,  as  in  the  infantry;  but 
we  are  not  told  why  the  pace  of  the  horse  is  not  to  be  depended  upon 
in  the  cavalry  as  th(>  pace  of  the  man  is  depended  upon  in  the  hifantij^ 
or  wli3'  the  arrangements  as  to  pace  gentu'all^',  are  not  to  be  worked 
with  the  same  degree  of  exactness  and  precision  in  one  branch  of  tb^ 
service  as  in  the  otlier. 

As  to  the  pace  of  the  horse,  I  have  had  a  long  experience  of  many 
years  in  the  matter.     1   first  began  to  appreciate  the  exactness  of  ^ 
horse's  pacing  whcii  I  was  a  student  at  the  Staff  College  at  Sandhurs't* 
In  tln»se  days  we  used  to  sketch  ground,  as  I  think  it  is  not  improbable 
they  do  at  the  present  time.  At  first  I  only  used  my  liorsc  when  Iwa^ 
tired,  or  had  some  work  t«)  do  which  did  not  retjuire  any  great  exact*" 
n(»ss — sucli  as  tilling  in  under  features  of  ground,  cross  roadSi&Cy 
when,  l)eing  surrounded  by  fixr-d  points^,  I  had  no  reason  to  fear  nU- 
accinnulali«)n  of  error;  but  I  soon  l)egan  toiind  that  the  length  of  pa09 
of  llie  horse  was  more  to  be  de])ended  u])on  than  I  had  any  idea  of- 
I    then    tested   it    upon  the  roads  by   the    mile-stones,    and  seldom 
found  the  pacing  in  a  mile  out  more  than  30  or  40  yards.     I  could  not 
do  l»etter  than  ihis  my>elf,  and  consequently  have  since  depended 
upon  my  horse,  whenever  practicable,  for  pacing  distances. 
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I  have  surveyed  a  good  deal  of  ground  in  India,  Turkey,  Asia 
Minor,  Ac,  and  have  depended  upon  my  horse  for  measuring  the 

Sound ;  and  during  tliose  experiments,  I  found  that  the  faster  pace  of 
e  horse  (16  miles  an  hour),  when  the  horse  takes  abont  four  yards  in 
each  stride,  might  be  fully  depended  upon  for  measuring  distance. 

Thase  who  have  been  employed  in  rapid  sketching  under  difficult iej«, 
will  know  how  valuable  such  an  application  of  the  horse's  capacity 
in  this  respect,  may  be  made.  1  have  applied  this  mode  of  mea- 
Boring  ground  to  the  movements  of  ai-tillery  combined  with  cavalry. 
I  have  had  experiments  made  in  this  matter  both  in  India  and  in  this 
country,  and  several  officers  who  were  present,  both  of  artillery  and 
cavalry,  could  testify  to  the  wonderful  exactness  attained  by  hoi*se.s, 
even  at  their  first  trial.  I  did  not  expect  or  require  more  than  an  ap- 
proximation—but I  found  the  exactness  to  equal  if  not  exceed  the 
exactness  of  infantry  pacing. 

If  such  be  the  case,  arc  we  to  cast  this  valuable  assistance  from  us 
merely  because  the  Regulations  say  it  is  unattainable  ?  Tlic  power  of 
measuring  cUstances  rapidly,  and  tolerably  exactly  mider  fire  or  in 
dwt,  smoke,  &c.,  is  more  imjwrtant  now  than  ever,  and  this  can  be 
best  done  by  holding  your  horse  straight  and  counting  his  paces. 

So  much  for  the  length  of  pace ;  as  to  the  rate  of  pace,  and  com- 
bhiation  of  paces — although  this  seems  to  be  treated  as  a  matter  of 
comparatively  minor  importance  in  our  Regulations — it  is  the  great 

Ker  which  the  cavalry  possess  towards  neutralizing  or  counter- 
ncing  the  preponderathig  effects  of   the  artillery.    The  proper 
^    combination  of  paces  gives  us  the  power  of  making  our  formations 
on  the  move  as  it  is  called,  that  is,  on  a  moving  base,  without  afford- 
ing a  standing  mark  during  the  movement. 

When  we  speak  of  pace  or  velocity,  we  must  have  some  standard 
to  measure  it  by.  Our  present  standard,  is  miles  in  distance,  hoiu-s  in 
^;  I  should  propose  for  a  standard,  sc^conds  in  time,  j-ards  in  space 
or  distance,  and  that  the  velocities  or  rates  should  be  as  follows: — 


Walk  2  yards  in  1  second. 

Trot  4        „       1      „ 

Gallop  G        „       1      „ 

Gallop  out     8        ,,       1      „ 
Fast  gallop  10        „      1      „ 

The  three  first  rates  do  not  differ  very  materially  from  our  present 
'j^  The  walk  would  be  four  miles  an  hour,  as  it  is  at  present, 
"*tiot  about  eight  miles  an  hour,  the  gallop  about  twelve. 
^BcTen  miles  an  hour,  if  it  is  really  ever  done  in  the  field,  is  vor^* 
■w;  in  galloping  past,  the  artillery  cannot  keep  this  pace  ;  the  tracx.'s 
*^'tdraw.  There  appears  to  be  no  object  hi  making  the  gallop  so 
'^yslow.  It  will  be  seen  that  the  standard  of  paces  prop(>^e<l,  consists 
^  in  arithmetical  series  of  live  numbers,  of  wliich  tiie  oxtrenios  arc 
yo  and  ten,  and  the  common  diffi'ienco  two.  There  is  no  time  to 
^•uss  all  the  merits  of  this  question,  but  I  think  it  will  be  apparent 
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lioAv  valuable  8ucli  an  arrangement  might  be  made  in  the  combinatioQ 
of  paces,  and,  consequently,  in  formations  on  the  move. 

Formation  en  Bataille,  or  Fighting  Order^from  Field  Columns, 

The  present  mode  of  fonnation  from  column  to  luie  generally  recog- 
nized, is  by  means  of  tlie  oblique  echelon. 

I  sliall  now  say  a  few  words  as  to  the  supposed  advantages  of  thia 
mode  of  formation,  and  also  as  to  what  I  conceive  to  bo  the  objections 
to  this  movement  when  applied  to  cavalry  fonuations. 

Oblique  Echelon, 

The  advantages  of  oblique  echelon  with  reference  to  the  foiiuatioD 
from  column  to  Hue  arc  stated  to  be  as  follows  ui  the  Cavalry  Regula- 
tions : — 

1st.  The  preserving  a  general  front  during  the  march, 

2 lid.  Retaining  the  power  at  any  moment  to  stop  the  movement, 
f(jrm  line,  and  repel  an  attack. 

As  to  i)resci*ving  a  general  front  during  the  marcli,  the  units  fonning 
the  oblique  echelon,  all  front  to  the  direction  in  which  tliey  are  moving, 
that  is,  upon  lines  at  an  augle  of  45  degrees  with  the  original  line  of 
covering  of  the  column  and  the  future  line  of  formation.  This  wonU 
be  so  far  good  if  they  also  preserved  a  fighting  order  during  the  move- 
ment ;  but,  on  the  contrary,  the  leading  troop  or  division,  is  the  only 
portion  of  the  echelon  free  to  act  offensively  on  the  line  of  movement, 
the  remainder  overlap  each  other,  and  if  they  attempt  to  attack  in  that 
direction,  they  simply  ride  over  each  other  and  become  a  mass  of  in- 
extricable confusion. 

As  to  retaining  the  ix)wer  at  any  moment  of  stoppiuff  the  move- 
ment, wheehng  into  Hne,  and  repeUing  an  attack,  the  on^  line  which 
can  be  formed  must  be  parallel  to  the  original  Ime  of  covering  of  the 
colunni,  and  at  right  angles  with  the  future  lino  of  formation ;  and 
this  line  can  only  be  fonned,  upon  the  supposition  that  the  covering 
and  distance  of  the  echelons  have  been  correctly  preseived. 

It  would  be  reasonable  to  suppose,  that  the  front  fonnation  was 
about  to  be  made  fachig  the  expected  point  of  attack;  and  it  would 
hardly  be  reasonable  to  suppose,  that  without  some  extraordinary  want 
of  precaution  on  our  part,  the  enemy  should  suddenly  apixiar  directly 
on  our  flank,  and  attack  in  a  direction  at  right  angles  to  the  onginaUy 
threatene<l  lino  of  attack. 

It  is  possible  that  during  the  formation,  the  enemy  might  attadf 
with  part  of  his  force  somewhere  about  the  angle  formed  by  the 
future  line  of  formation,  and  a  line  at  right  angles  to  it. 

Rut  for  all  purposes  of  attack  in  this  direction,  we  are  for  the  tim^ 
being,  helpless,  in  consequence  of  the  overlapping  of  the  nnits  of  tho 
echelon. 

I  conceive  the  objections  to  the  oblique  echelon  formation  to  bo  the 
following : — 
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)efective  arrangements  as  to  covering  and  distance.         >!i 
Necessity  of  clearing  the   column  in  its  whole  length  upon 
from  a  road  or  ravine,  or  when  passing  round  the  flank  of 

ITOOpS. 

S^ecessity  of  an  open  right-angled  triangular  sjjace  free  from 
s,  of  which  the  two  sides  arc  the  line  of  fonnation  and  the  line 
ing  of  the  column,  and  of  which  the  hypothenuse  represents 
I  traversed  by  the  rear  unit  of  the  echelon  during  the  forma- 
i  this  is  upon  the  supposition  that  the  formation  is  made  upon 

base — ^if  it  is  made  on  the  move,  an  additional  clear  8])ace 
required,  represented  by  a  parallelogram  of  which  two  of  the 
3  each  equal  to  the  extent  of  front — and  of  which  the  two  re- 
sides are  dependent  upon  the  combination  of  paces  employed. 
Movement  scattered  and  unprotected  during  the  formation, 
irly  when  the  formation  is  effected  on  the  move. 
reservation  of  the  covering  and  distance,  is  particularly  difficult 
Iry  when  in  this  formation,  especially  at  the  fast  paces. 

covering  is  taken  along  the  front  or  rear  line  of  pivots,  even 
v^alk,  it  is  most  difficult,  and  at  the  faster  paces,  all  but  im- 
,  to  keep  it ;  for  even  a  slight  wavering  in  the  line  of  pivots, 
aging  forward  or  hanging  back  of  a  single  horse,  a  slight  loss 
ing  in  any  one  of  the  ranks  of  the  echelon,  slmts  out  the  view 
ine  of  covering,  and,  until  the  view  of  the  general  line  is  re- 
there  is  no  guide  whatever  for  the  echelons  in  rear  of  the 
iere  the  covering  was  lost. 

nethod  of  covering  also  involves  the  difficulty  attendant  upon 
in  one  direction,  and  preserving  the  line  of  dressing  in  another; 
lires  that  the  post  of  the  leader  of  each  echelon,  with  reference 
ring,  be  actually  on  the  pivot  flank  of  the  echelon  which  he 

losition  of  the  troop  leader  in  our  service,  in  front  of  the  second 

I  the  directing  hand,  renders  it  impossible  that  he  can  pre- 

le  covering  upon  this  princij)le ;  hence  arises  a  divided  resj)on- 

the  leader  being  answerable  for  the  distance,  and  the  guiiles 

x)vering. 

produces  a  complication,  where  all  ought  to  be  simple  and 

Qcreases  the  number  of  links  in  the  chain  of  responsibility,  and 

ently  the  number  of  sources  of  error. 

3  present  case  we  not  only  increase  the  number  of  responyi]>le 

by  breaking  up  the  squadron  into  two  parts,  but  we  add  in 
I  what  may  be  called  a  twisted  link  between  the  leader  and 
p  or  body  which  he  leads  ;  for  the  troop  must  move  and  div.ss 
pnde;  the  guide  is  responsible  for  the  distance  from  the  tnx»i> 
and  the  troop  leader  is  responsible  for  the  distance  from  the 
.  front;  besides  which,  the  guide  must  judge  the  covering  for 

without  any  reference  in  tliat  respect  to  the  position  of  the 

1  scarcely  be  denied  that  this  arrangement  ii?  bad ;  for  surely 
[er  of  a  body  of  cavalry  in  the  field,  when  in  presence  of  the 
Bhonld  be  wnolly  and  solely  responsible  for  the  leaduig  of  the 
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■    -.-  V  '.\.:'.  >  -i: -'i  1.3:  ;i::aTi:ri-ment  iiii^'ht  be  made  in  the  conil':::iiti.a 
.  .-.  .....  i.  ■■  ..-V  |v.v:itiy,  in  i-.-rmatiun:*  on  the  move. 


T!.    • .   -:;•.  !;:    :.•   'f  f'-ni::iti«u  iV-ui  e«.»lumii  to  line  gouerally  lecog- 

■  i.  :-    y  :..".:!.^  •  :'  t'lv  •.•Miiii-:*  voliolon. 

I  -l...".l  :.  w  -  :y  It  :  w  ^-...r.K  a-^  to  the  siipposed  advaiitagCM'f  this 

.  :•/     :'  :   .■:...ii:'":!.  c.:A  al<"  as  to  what  I  conceive  to  Ihj  the  olijictic-ifr 

.i.'>  .:.  V'. :„'.•:. t  wliL-i  a ! all  -1  to  cavalrv  fonuation^. 


Oh'in '^€  Kch '. Ion, 


1  ..?-• 


_     .__^..   tVhulou  with  reference  to  tho  foniiati'D 
:;c  uie  :>tated  to  be  as  followrs  in  the  Cavahy  Ueg-da- 


■I  oblique 


:-:.  T"..-  ;  ■.csviv!:  ::•  a  general  front  during;' the  march. 

•-...1.   Kv:/.. ..::.-:•  il..."  i  .wer  at  any  moment  to  s^top  the  niCiVcment, 
.   !.:.<.■.  ;t:.'l  \\'\*j\  aii  uttack. 

A-  :  :  :\-..:v;..::'  a  _:*oiierul  fr.»ht  durhi^c  the  march,  the  units  f'^nning 
:'..:  '  !:  ^v.o  *\:\.v.-  :..  ull  fr«'iit  !■•  ilic  direction  hi  which  they  are  mu^ugj 
!. .:  :-,  i;;  ii  liix-  at  an  aniilo  of  45  degrees  with  the  original  line ot 
*.  v-r!:..;  .i  the  C'/.:ii.n  and  the  future  Imc  of  foi*matitm.  ThiswuuM 
": ..  -  :ar  a:  :d  if  il.vy  als-.*  prtstTved  a  lighting  order  during  tlio  move- 
:..:.: :  bur.  -'U  iho  cnlrarA-,  the  leading  troop  or  division,  is  the  omj 
\  ':\'\.":\  oi  the  i-chc!- ii  frt'o  to  act  i»iTen.sively  on  the  line  of  movrmenti 
:':..  :v:v.ai:idcr  r-v^ila.i  oachuther,  and  if  they  attempt  to  attack  in  that 
■V  ■    ::  ::.  t:u'V  -^iiiU'Iv  ride  over  each  pihcr  and  become  a  ma:«suf  in* 

A-  :  ■  :i  :ai::i::p:  the  p««werat  any  moment  of  stopping  the  uioyc- 
.-..:.  V. !.. .^IL:.^"  ii.:  » line,  aiid  repelling  an  attack,  the  only  Hnewhii^ 
c  .  ".  •  :V::...d  n.i>t  le  parallel  to  the  orignial  Ihie  of  covering  uf  tho 
■.  *::..!..  av.d  at  r^a  angles  with  the  future  line  of  formation:  a^** 
::;:^  1::.«^  can  only  W  fi»rnied,  upon  the  supposition  that  the  coverinj 
a:.!  dis:;i:;oe  "^f  the  ichelons  luive  been  correctly  preserved. 

1:    w.  ;M  Ih.'  reasonable  to  suppose,  that  the  front  formation  was 

.:'     .;i  :    leniade  lacing  the  expected  ^K>int  of  attack;  and  iiwom 

.: ,  vily  I  ,^  roasonable  to  suppose,  that  without  some  extraorduianwao^ 

:  1  ivoar.tion  on  •  ur  part,  the  enemy  slundd  suddenly  a]>[»ear  directly 

'1  .  ur  iia:^.k,  and  attack  in  a  direction  at  right  angles  to  the  oiiginalb' 

■'ill  au  i.C'l  line  ei  attack. 

It  :<  I  •>sihh»  ihiit  during  the  fonnation,  the  enemy  might  attack 
Willi  ]^ar:  of  his  f.-ree  si^mewhert*  about  the  angle  fonned  by  tk 
mtu:\'  liTic  v'l  fornuiiie!!.  and  a  line  at  right  angles  to  it. 

Hut  !■  r  all  purpi.>es  pi  attack  in  this  din^cticm,  we  are  for  the  tiiC'' 
Vi':::>:\  In  Ij^less,  in  ciui^-etpience  of  the  overlapping  of  the  units  of  tb' 

I  e.Mu-eiw*  the  objections  lo  the  obliipie  echelon  fonuati«>n  io  Ix'l"'' 
f  '.l-'winii" : — 
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t.  Defective  arrangements  as  to  covering  and  distance.         >!< 
id.  Necessity  of  clearing  the   column  in  its  whole  length  upon 
LDg  from  a  road  or  ravine,  or  when  passing  round  the  flank  of 
led  troops. 

rd.  Necessity  of  an  open  right-angled  triangular  space  free  from 
adcs,  of  which  the  two  sides  are  the  line  of  formation  and  the  line 
overing  of  the  colunm,  and  of  which  the  hypothenuse  represents 
path  traversed  by  the  rear  unit  of  the  echelon  during  the  forma- 
,  and  this  is  upon  the  supposition  that  the  formation  is  made  u{X)n 
dted  base — if  it  is  made  on  the  move,  an  additional  clear  s])ace 
.  be  required,  represented  by  a  parallelogram  of  which  two  of  the 
!•  are  each  equal  to  the  extent  of  front — and  of  which  the  two  re- 
ning  sides  are  dependent  upon  the  combination  of  paces  employed. 
til*  Movement  scattered  and  unprotected  during  the  formation, 
tkularly  when  the  formation  is  effected  on  the  move. 
lie  preservation  of  the  covering  and  distance,  is  particularly  difficult 
cavalry  when  in  this  formation,  especially  at  the  fast  paces. 
f  the  covering  is  taken  along  the  front  or  rear  line  of  pivots,  even 
the  walk,  it  is  most  difficult,  and  at  the  faster  paces,  all  but  im- 
nble,  to  keep  it ;  for  even  a  slight  wavering  in  the  line  of  pivots, 
springing  forward  or  hanging  back  of  a  single  horse,  a  slight  loss 
mvering  in  any  one  of  the  ranks  of  the  echelon,  shuts  out  the  view 
ike  line  of  covering,  and,  until  the  view  of  the  general  line  is  re- 
■ed,  there  is  no  guide  whatever  for  the  echelons  in  rear  of  the 
Bt  where  the  covering  was  lost. 

[his  method  of  covering  also  involves  the  difficulty  attendant  upon 
ring  in  one  direction,  and  preserving  the  line  of  dressing  in  another; 
I  requires  that  the  post  of  the  leader  of  each  echelon,  with  reference 
oorering,  be  actually  on  the  pivot  flank  of  the  echelon  which  he 

Uhe  position  of  the  troop  leader  in  our  service,  in  front  of  the  second 
InMn  the  directing  hand,  renders  it  impossible  that  he  can  pre- 
»e  the  covering  upon  this  principle ;  hence  arises  a  divided  respon- 
Bty,  the  leader  being  answerable  for  the  distance,  and  the  guides 
the  covering. 

rWa  produces  a  complication,  where  all  ought  to  be  simple  and 
in;  mcreases  the  number  of  links  in  the  chain  of  responsibility'-,  and 
Memiently  the  number  of  sources  of  error. 

la  the  present  case  we  not  only  increase  the  number  of  responsible 
fcre,  by  breaking  up  the  squadron  into  two  parts,  but  we  add  in 
lition  what  may  be  called  a  twisted  link  between  the  leader  and 
•  troop  or  body  which  he  leads  ;  for  the  troop  must  move  and  dress 
the  guide;  the  guide  is  responsible  for  the  distance  from  the  troop 
te;  and  the  troop  leader  is  responsible  for  the  distance  from  the 
op  in  front;  besides  which,  the  guide  must  judge  the  covering  for 
Melf,  without  any  reference  in  that  resjwct  to  tlie  position  of  the 
der. 

't  can  scarcely  be  denied  that  this  arrangement  is  bad ;  for  surely 
5  leader  of  a  bodv  of  cavalry  in  the  field,  when  in  presence  of  thi? 
■ny,  should  be  wholly  and  solely  responsible  for  the  leading  of  the 
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how  valuable  such  an  arrangement  might  be  made  in  the  combiuaticr^*^ 
of  paces,  and,  consequently,  in  formations  on  the  move. 

Formation  en  Bataille,  or  Fighting  Ordevjfrom  Field  Columns. 

The  present  mode  of  formation  from  column  to  line  generally  recog^ — - 
nized,  is  by  means  of  the  oblique  echelon. 

I  sliall  now  say  a  few  words  as  to  the  supposed  advantages  of  thi^ 
mode  of  formation,  and  also  as  to  what  I  conceive  to  be  the  objections- 
to  this  movement  when  applied  to  cavalry  formations. 

Oblique  Echelon. 

The  advantages  of  oblique  echelon  with  reference  to  the  formation 
from  coliunu  to  line  arc  stated  to  be  as  follows  m  the  Cavalry  Regula- 
tions : — 

1st.  The  preserving  a  general  front  during  the  march. 

2ud.  Retaining  the  power  at  any  moment  to  stop  the  movement^ 
form  Une,  and  repel  an  attack. 

As  to  preserving  a  general  front  during  the  marcli,  the  units  forming 
the  oblique  e'chelon,  all  front  to  the  direction  in  which  they  are  moving, 
that  is,  upon  lines  at  an  angle  of  45  degrees  with  the  original  line  of 
covering  of  the  column  and  the  future  line  of  formation.  This  would 
be  so  far  good  if  they  also  preserved  a  fighting  order  during  the  move- 
ment ;  but,  on  the  contrary,  the  leading  troop  or  division,  is  the  only 
portion  of  the  echelon  free  to  act  offensively  on  the  line  of  movement, 
the  remainder  overlap  each  other,  and  if  they  attempt  to  attack  in  that 
direction,  they  simply  ride  over  each  other  and  become  a  mass  of  in- 
extricable confusion. 

As  to  retaining  the  power  at  any  moment  of  stopping  the  move- 
ment, wheeling  into  line,  and  repelhng  an  attack,  the  only  line  which 
can  be  formed  must  be  parallel  to  the  original  line  of  covering  of  the 
column,  and  at  right  angles  with  the  future  line  of  formation ;  and 
this  line  can  only  be  formed,  upon  the  supposition  that  the  covering 
and  distance  of  the  echelons  have  been  correctly  preserved. 

It  would  be  reasonable  to  suppose,  that  the  front  fonnation  was 
about  to  be  made  facing  the  expected  point  of  attack;  and  it  would 
hardly  be  reasonable  to  suppose,  that  without  some  extraordinary  want 
of  precaution  on  our  part,  the  enemy  should  suddenly  appear  directly 
on  om*  fiank,  and  attack  in  a  direction  at  right  angles  to  the  originaUy 
threatened  line  of  attack. 

It  is  possible  that  during  the  formation,  the  enemy  might  attack 
with  part  of  his  force  somewhere  about  the  angle  formed  by  the 
future  line  of  formation,  and  a  line  at  right  angles  to  it. 

But  for  all  purposes  of  attack  in  this  direction,  we  are  for  the  time 
being,  helpless,  in  consequence  of  the  overlapping  of  the  iinits  of  tho 
echelon. 

I  conceive  the  objections  to  the  oblique  Echelon  formation  to  be  the 
following : — 
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Ist.  Defective  arrangt^ments  as  to  covering  ami  distance.        '^'^ 
2n(l.  Necessity  of  clearing  the   column  in  its  whole  lengtli  upon 
issoin^  from  a  road  or  ravine,  or  when  pas^4iug  round  the  flank  of 
fonned  troops. 

8rd.  Necessity  of  an  open  right-angled  triangular  space  free  from 
obstadcs,  of  which  the  two  sides  arc  the  line  of  formation  aud  the  lino 
of  covering  of  the  column,  and  of  which  the  hypothenuse  represents 
the  path  traversed  by  the  rear  unit  of  the  echelon  during  the  forma- 
tion, and  this  is  upon  the  supposition  that  the  formation  is  made  u[)on 
a  halted  base — ^if  it  is  made  on  the  move,  an  additional  clear  sjiace 
will  be  rcc|uired,  represented  by  a  parallelogram  of  which  two  of  the 
aides  arc  each  eqnal  to  the  extent  of  front — and  of  which  the  two  re- 
OiiDing  sides  are  dependent  upon  the  combination  of  paces  employed. 
4tL  Movement  scattered  aud  unprotected  during  the  formation, 
particalarly  when  the  formation  is  effin^ted  on  the  move. 

The  preservation  of  the  covering  and  distance,  is  particularly  difficult 
for  cavalry  when  in  this  formation,  especially  at  the  fast  paces. 

If  the  covering  is  taken  along  the  front  or  rear  line  of  pivots,  even 
at  the  walk,  it  is  most  difficult,  and  at  the  faster  paces,  all  but  im- 
poaaible,  to  keep  it ;  for  even  a  slight  wavering  in  the  line  of  pivots, 
the  springing  forward  or  hanging  back  of  a  single  horse,  a  shght  loss 
of  covering  in  any  one  of  the  ranks  of  the  echelon,  shuts  out  tiie  view 
of  the  line  of  covering,  and,  until  the  view  of  the  general  line  is  re- 
gamed,  there  is  no  guide  whatever  for  the  echelons  in  rear  of  the 
point  where  the  covenug  was  lost. 

This  method  of  covering  also  involves  the  difficulty  attendant  upon 
moring  in  one  direction,  and  preserving  the  line  of  dressing  in  another; 
and  requires  that  the  post  of  the  leader  of  each  echelon,  with  referc^nce 
to  covering,  be  actually  on  the  pivot  flank  of  the  echelon  which  ho 
leads. 

The  position  of  the  troop  leader  in  our  service,  in  front  of  the  second 
file  from  the  directing  hand,  renders  it  imi>ossible  that  he  can  pre- 
■errc  the  covering  upon  this  principle ;  hence  arises  a  divided  res])on- 
aibility,  the  leader  being  answerable  for  the  distance,  and  the  gui<les 
for  the  covering. 

This  produc-os  a  complication,  where  all  ought  to  be  simple  and 
plain ;  increases  the  number  of  links  in  the  chain  of  responsibility,  and 
eoneequently  the  number  of  sources  of  error. 

In  tjxe  present  case  we  not  only  increase  the  number  of  responsible 
leaders,  by  breaking  up  the  squadron  into  two  parts,  but  wo  add  in 
addition  what  may  be  called  a  twisted  link  between  the  leader  and 
the  troop  or  body  which  he  leads  ;  for  the  troop  must  move  and  dress 
by  the  guide;  the  guide  is  responsible  for  the  distance  from  the  trooj) 
leader;  and  the  troop  leader  is  responsible  for  the  distance  from  the 
tioop  in  front;  besides  which,  the  guide  must  judge  the  covering  for 
him-self,  without  any  reference  in  that  respect  to  tlie  position  of  th<..* 
leader. 

It  can  scarcely  be  denied  that  this  arrangement  is^  bad  ;  for  surely 
the  leader  of  a  body  of  cavalry  in  the  field,  when  in  prostMice  of  Uw 
enemy,  should  be  wholly  and  solely  responsible  for  the  leading  of  the 
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body  which  he  commaiids ;  all  ranks  should  look  to  him  for  guidi 
and  direction ;  and  divided  responsibility  elionld  be  aTtidod  as  ' 
possible. 

It  is  not  distinctly  hiid  down  in  oiu'  regulations  by  what  methodi 
covering  is  to  be  preserved  by  the  guides  on  the  inner  flanks  of  troopB, 
and  it  is  only  by  inference  thut  we  can  come  to  the  coucluaion  dit 
the  guides  are  responsible  for  the  covering  in  oblique  echebns  as  wtffl 
as  in  column  of  troops. 

If  the  principle  of  covering  along  the  oblique  line  of  the  flatike  of 
the  echelons  is  not  followed,  the  only  remaining  method  is  that  of 
covering  a  particular  file  of  the  ^belon  in  front. 

In  this  case  we  are  liable  to  the  error  produced  by  the  opening  rat 
and  closing  of  the  ranks,  as  well  aa  by  the  line  of  covering  bdl^ 
broken  instead  of  continuous.  Altogether  the  fyatem  appears  too 
complicated  to  be  depended  upon  for  rough  work  and  rapid  movements 
and  if  the  covering  and  distance  cannot  be  preserved  at  all  pacefli  and 
under  all  circnmHtances,  we  lose  the  great  advantage  supposed  to 
belong  to  the  obUque  Echelon  formation,  namely,  the  power  at  uny 
moment  to  stop  the  movement  and  wheel  into  line. 

The  formation  from  column  to  luie  is  laid  dovni  in  our  Carkir; 
Regulations  for  the  regimental  column  only.  It  may  therefore  b« 
intended,  that  in  brigade  movements  each  regiment  upon  coming  on  to 
the  open  ground  should  form  independently:  and  therefore  it  wouH 
be  only  necessary  to  extiieate  the  rear  of  the  first  regimental  coluoai 
before  commencing  a  formation  to  fighting  order.  3ut  this  would 
mend  the  matter  very  litUe,  for  anoUier  necessity  in  the  system  of 
oblique  echelon  formations  is,  that  the  whole  line  of  covering  ot  the 
colimtn  from  front  to  rear  must  be  placed  at  right  angles  with  the 
future  lino  of  formation,  or,  at  least,  at  an  angle  not  differing  very 
materially  from  a  right  angle,  as  otherwise  the  whole  arrangempnt  « 
the  system  dependent  upon  all  the  units  of  the  echelon  except  the  first 
moving  upon  parallel  lines  at  an  angle  of  45°  with  the  bne  of  fonnar 
tion,  will  be  lost.  Therefore  liefore  the  commencement  of  the  line 
formation  in  the  last  regimental  unit  in  the  column,  the  general  base 
of  formation  mnat  have  advanced  a  distance  equal  to  the  entire  length 
of  the  brigade  column,  or  nearly  so.  This  distance  will  be  greatly 
increaBed  if  the  formation  is  made  on  a  moving  base. 

In  all  formations  to  line  from  column  by  means  of  the  oblique  echelon, 
the  line  of  formation  and  the  line  of  column  form  two  aides  of  a  parallel- 
ogram, u]Kin  the  diagonal  of  which,  the  last  unit  of  the  echelon  moves 
to  a  point  opposite  to  its  place  in  line, 

The  triangular  space  thus  inclosed,  is  during  the  formation  covered 
by  trooi«  or  divisions  (according  to  the  frontage  of  the  column)  all 
moving  on  parallel  lines  to  their  sejjarate  points  o(  formation.  If  there 
should  be  any  obstacle,  natural  or  artificial,  within  this  space,  it  muBt 
of  necessity  break  the  line  of  covering  of  the  Echelon.  And  it  has 
been  alread'y  shown  that  this  line  is  moat  difficult  to  retain,  and  almost 
impossible  to  regain,  in  rapid  movement. 

In  the  French  service,  the  <lifBcidly  just  mentioned,  is  got  over  by 
breaking  up  the  general  column  nito  squadron-columns  ot  divisiono, 
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which  move  upon  diagonal  lines  to  sixty  paces  in  rear  of  tlieir  pf>inta 
of  formation  m  line.  Each  column  tlien  wlieels  so  as  to  |.ilacc  the 
boot  of  the  column  parallel  to  the  future  alipicmeiit ;  and  the  squadron 
bnnition  to  line  is  completed  by  the  ohliqu*.*  echelon  movement  within 
ibenxfy  paces. 

If  the  formation  is  effected  upon  a  movinp^  hase,  a  clear  space, 
wittoot  impediments,  represented  by  a  j)arallelogram  of  which  one 
nde  equals  the  line  of  formation,  and  of  which  the  other  is  dependent 

K.oie  combination  of  paces  employed,  is  necessaiy  for  the  reasons 
dy  specified.  During"  the  proce??s  of  formation,  all  the  units  of  tlio 
fahekm  remain  scattered  about  the  field — totally  unprotected  and  un- 
(orered  by  the  portion  of  the  force  already  in  fighting  order — and  if 
thefannation  is  made  upon  a  moving  base,  this  helpless  state  of  tran- 
iSm  is  sensibly  prolonged. 

Pptm  the  moment  that  the  last  unit  of  tlic  oblique  echelon  turns 
bom  the  oblique  to  perpendicular  line  of  movement  with  reference  to 
the  proposed  line  of  formation,  the  whole  breadth  of  the  line  is  exposed 
IB  i  mark  to  the  aim  of  the  (^nemy's  artillery.     And  this  without  the 
I      e&dency  and  advantage  of  a  line  fonnation. 

If  the  formation  be  made  on  the  move,  the  dangerous  and  transition 
fOritioD  of  all  the  unformed  portion  of  the  f orco  will  be  more  <  >r  less 
jioloiiged. 

Formation  from  Column  to  Line, — I  should  j^ropose  that  the  formation 
tDSne  from  column  shcmid  bo  made  indifferently  to  the  right  hand  or 
to  the  left,  or,  as  Colonel  Baker  expresses  it,  *'a  column  should  wheel 
"lo  either  flank,  or  form  to  the  left  or  right  of  its  head." 

I  should  propose  that  this  inversion  (as  it  is  commonly  called)  or 
chinge  of  position  of  the  units  in  line,  or  whatever  it  is  proper  to  call 
it|  eoonld  not  extend  lower  than  the  column  of  fours. 

Supposing  a  regiment  to  consist  of  ff>ur  squadrons  of  thirty-two 
flei,  each  squadron  of  four  divisions  of  eight,  and  two  troops  of  six- 
teen, the  effects  of  the  arrangements  just  proposed  would  be  the  fol- 
bwing:— 

The  flank  squadrons  respectively  would  sometimes  find  themselves 
on  the  right  flank  of  the  regiment,  and  sometimes  on  the  left.  The 
eeatre  squadrons  would  sometimes  find  themselves  on  the  right  of  the 
centre  of  the  regiment,  and  sometimes  on  the  left. 

The  same  would  hold  good  with  resix^ct  to  divisions  with  reference 
to  squadrons,  and  with  resjxjct  to  fours  with  reference  to  troops.  As 
to  the  troops  they  woiild  find  themselves,  one  time  on  the  rii^ht  of  the 
eentre  of  the  squadron,  and  anotlier  time  on  the  left.  Surely'  thtM-e  is 
nothing  in  this  to  confuse*  the  intellects  of  s<juadron  troop  or  division 
leaders;  it  is  not  half  so  puzzling  as  acquinng  and  recollecting  the 
ndes  relating  to  inverted  movements  in  our  cavaliy  regulations. 

It  seems  now  to  be  generally  concede 'd,  that  as  far  down  as  columns 
of  divisioris,  there  is  no  insuperable  difliculty  hi  the  matter ;  but  if  we 
■peak  of  what  is  called  inversion  by  f(nns,  we  are  met  by  a  look  of 
ostrast  and  a  feeling  of  intolerance  of  so  great  a  change;  but  .'ifter  all, 
where  is  the  difficulty  in  this  case  more  than  in  the  others  ?  The  right 
flank  man  of  fours,  remaiMs  the  right  fiank  man  still:  the  left  flank 
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man,  the  left  flank  man  still ;  the  right  centre,  the  right  centre,  and  -t^lie 
left  centre,  the  left  centre  man  still ;  and  what  possible  difference  c^ 
it  make  to  any  of  these  four  individuals  when  they  are  ordered  to  whoel 
rij^lit  or  left,  or  about  by  fours,  whether  they  happen  at  the  time  to  l>© 
Oil  the  right,  or  on  the  left  of  tlieir  squadron  troop  or  division  ?  Suroly 
^VQ  may  trust  the  intelligence  of  our  cavalry  soldiers  so  far.  We  gi"^^ 
tliem  books,  periodicals,  comfortable  rooms,  easy  chairs,  writing  pap<?r, 
aiid  in  all  respects  treat  them  as  intelligent  beings,  and  I  think  wcmi^y 
give  them  credit  for  knowing  in  the  field  this  small  matter,  particulairly 
when  we  reheve  their  minds  from  other  complications. 

This  last  point  gained,  the  great  power  we  should  acquire  in  facility 
of  formation  from  column  of  route  on  the  move,  must  be  evident,  ai3.^ 
when  it  is  recollected  that  this  is  one  of  the  great  desiderata  of  tl^^ 
present  day,  this  facility  of  forming  on  the  move  from  columns  <^ 
route  rapidly  and  effectively,  I  think  it  will  be  admitted  that  it  is  wortJ^ 
sacrificing  a  certain  amount  of  antiquated  prejudice  to  attain  it. 


Formation  from  Columns  of  Route. 

The  principles  of  the  proposed  formation  arc— 

Ist.  That  each  unit  of  the  formation,  and  consequently  each  rank  of 
the  column,  should  pass  at  once  by  a  single  wheel,  made  according  to 
the  principles  of  wheehng  already  specified,  from  column  to  direct 
echelon,  and  then  to  line. 

2ndly.  That  the  portion  of  the  force  still  in  column  should  be  pro- 
tected from  the  view  and  action  of  the  enemy,  by  the  portion  abready 
formed  in  line,  and  consequently  in  fighting  order. 

Srdly.  That  the  formation  should  be  made  indifferently  to  either 
hand,  on  a  moving  base. 

The  velocity  of  this  moving  base  to  be  completely  under  the  control 
of  the  Commandant  of  the  cavalry  force,  as  also  the  corresponding  velo- 
city of  the  remainder  of  the  column,  the  slackening  or  acceleration  of 
which,  with  reference  to  that  of  the  moving  base,  evidently  modifying 
the  time  and  space  required  for  the  formation. 

4thly.  That  the  distance  to  be  passed  over  during  the  advance  by 
the  base  of  formation  from  the  moment  that  the  line  formation  is  com- 
menced to  the  moment  that  it  is  completed,  shall  depend  upon  the 
angle  of  inclination  taken  by  the  head  of  the  column  on  issuing 
from  the  closed  gromid  upon  the  open.  This  also  will  be  completely 
under  the  control  of  the  Commandant  of  the  cavalry,  and  it  must  be 
plain  how  very  important  this  latter  would  be,  for  there  may  be  cases 
when,  with  reference  to  the  position  and  movements  of  the  cnemj', 
a  quick  formation  to  a  fighting  order  may  be  indispensable,  while  the 
base  of  formation  passes  over  a  comparatively  short  distance.  On 
the  other  hand,  there  may  be  cases  when  it  may  be  desirable  to 
l>ass  over  a  considerable  distance  at  a  rapid  pace,  exposmg  during 
the  transit  as  small  a  front  as  possible  to  the  enemy's  artillery.  It 
will  be  evident  that  in  such  a  case  a  very  rapid  line  formation  would 
not  be  desirable,  it  would  be  only  necessary  that  the  formation  to  fight- 
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ing  order  should  be  completed  upon  arriving"  within  attacking  distance, 
ud  not  before.  There  may  also  be  an  intermediate  case  between  the 
two  already  described,  when  a  moderate  rapidity  in  the  line  formation 
with  reference  to  the  distance  advanced  by  the  base  of  formation,  may 
bethemost  desirable. 


in.  Movements  en  Bataille,  or  Fighting  Order  in  presotcc  of  the  Enemy. 

1.  Separation  of  the  Ranks. — According"  to  the  present  regulation, 
thenar  rank  should  be  at  a  distance  of  one  horse's  length  from  the 
front  rank;  but  we  cannot  expect  this  distance  to  be  preserved  in  the 
bmyand  excitement  of  action.  The  tendency  of  the  rear  rank  horses 
itea  excited,  is  to  press  upon,  or  between,  the  horaes  of  the  front 
mki. 

^  I  thmk  that  few  will  now  contend  that  any  additional  impetus  is  given 
in  the  charge  to  the  front  rank  by  the  actual  pressure  of  the  rear  rank  ; 
nmeral,  the  tendency  of  a  horse,  wIumi  i)resH(Hl  ni)on  l>y  another,  is 
to  hang  back  or  kick.  If  the  rear  rank  should  be  hold  hi  hand  as  a 
sqiport  at  some  short  distance  from  the  front  rank,  a  shot  producing 
acMuahy  in  the  frent  rank  may  pass  hannlcssly  over  the  heads  of  the 
npport;  whereas,  if  the  ranks  are  close  together,  the  same  shot  may 
produce  a  casualty  in  both.  In  any  case,  if  a  front  rank  man  and  his 
none  ffo  down,  it  is  ten  to  one  that  his  coverer  goes  over  him. 

With  the  arrangement  proposed,  the  stpiadron,  or  any  other  body  of 

canhy,  will  form  from  cohunn  of  route,  and  show  a  fighting  front  in 

one  half  the  time  they  could  do  bo  if  working  according  to  the  present 

^■tem.    The  assault  could  then  be  delivered  at  once,  and  in  the  mean- 

tme  a  really  effective  support  would  be  steadily  fonne<l  in  the  rear.     By 

thia  arrangement  the  front  rank  squadron  can  be  ecpialised,  and  kept  up 

to  a  certain  strength — say  32  file ;  fi»r  as  the  rear  rank  is  intended  to  act 

aa  an  independent  support,  it  is  not  absolutely  necessary  that  each 

front  rank  man  should  have  his  coverer  l>ehind  him.  or  that  the  front 

rank  and  supporting  rear  rank  scjuadrons  sliould  be  of  exactly  the 

aame  strength;   files  may  therefore  be  taken  from  the  rear   rank 

or  anpport^  to  fill  up  va^'ancies  pi-oduced  l)y  casualties  in  the  front  rank, 

without  interfering  with  the  exactness  of  the  future  movements  in 

Kne.    Skirmishers  may  be  sent  to  the  front  from  the  sup])oi't,  without 

altering  the  inten-als  or  extent  of  front  of  the  front  rank  squadrons. 

The  rear  rank  squadrons  may  also  l>e  used  f<)r  flank  attacks,  or  to 

protect  the  flanks  of  the  front  rank  line;  and  if  the  action  of  the 

artiUeiy  should  be  combined  with  the  advanc**  of  tin'  attacking  line  to 

the  last  moment  previous  to  the  assault,  the  rear  rai:k,  or  support,  or 

a  certain  portion  of  it,  will  be  in  the  proper  jilace  to  sup])ort  the  guns, 

and  their  escort,  when  the  first  line  has  passe<l  fc>rward  to  the  charge. 

I  find  that  there  is  not  suflicient  time  now  to  enter  into  further 

details  in  this  im]>ort ant  matter,  and  shall  therefore  conline  myself  to 

bringing  before  you  the  opinions  on  the  subject  of  hi<rh  military  autho- 

rities  of  former  times,  contauied  in  the  following  extiacts: — 

TOL.  Zn.  N' 
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Extract  from  a  letter  from  F.  M.  The  Vule  of  Wellington,  K,G. 

"  Sfrafhfieldsa^ey  20th  ^or.,  1838. 

"  Cavalry  is  essentially  an  offensive  arm,  whose  iise  depends  upon  its  activity,  com* 
bined  with  its  steadiness  and  good  order. 

'*  I  tliink  that  the  second  rank  of  cavalry  at  the  usual  distance  of  close  order, 
does  not  increase  the  activity  of  the  cavalry.  Tlie  rear  rank  of  the  cavalry  does  not 
strengtlien  the  front  rank,  as  the  centre  and  rear  ranks  do  the  front  rank  of  the 
infantry.  The  rear  rank  of  the  cavalry  can  augment  the  activity,  or  even  the  means 
of  attack  of  the  front  rank  only  by  a  movement  of  disorder. 

"  If  the  front  rank  should  fail,  and  it  should  be  necessary  to  retire,  the  second  or 
rear  rank  is  too  close  to  be  able  to  sustain  the  attack  or  to  restore  order.  The  second 
rank  must  be  involved  in  the  defeat  and  confusion,  and  the  whole  must  depend  upon 
some  other  body,  whether  of  cavalry  or  infantry,  to  receive  and  protect  the  fugi- 
tives. 

"  I  have  already  said  that  the  rear  rank  can  only  augment  the  means  of  the  fint 
rank  by  a  movement  of  disorder. 

"  Tliis  is  peculiarly  the  case  if  the  attack  should  bo  successful.  In  all  these  ctM 
the  second  rank,  at  a  distance  sufficiently  great  to  avoid  being  involved  in  the  con- 
fusion of  the  attack  of  the  front  rank,  whether  successful  or  otherwise,  could  aid  in 
the  attack,  or,  if  necessary,  cover  the  retreat  of  the  attacking  party,  and  thw 
augment  the  steadiness  and  good  order  of  the  cavalry  as  a  body ;  while,  by  tb« 
absence  of  all  impediments  ^om  the  closeness  of  the  rear  rank,  the  activity  of  the 
front  rank  would  be  increased. 

'^  It  cannot  be  denied  tliat,  till  required  for  the  actual  attack,  the  less  cavalry  it 
exposed  the  better.  My  notion  of  the  distance  of  the  lines  of  cavalry  was  as  mneli 
as  a  cavalry  horse  oould  gallop  in  a  minute ;  the  second  hne  should  pull  up  at  a  mSk 
when  the  first  charges ;  the  third  and  other  lines  in  cohunns  should  deploy,  or 
be  used  according  to  circumstances. 

"  I  conceive  tliat  the  one-rank  system  would  require  a  cliange,  not  only  in  tin 
discipline,  but  in  the  organization  of  the  cavalry.  If  I  am  not  mistaken,  it  would 
render  the  use  of  cavalry  in  an  Army  much  more  general  than  it  is  at  present. 

"WELLDfGTOy." 


Extract  from  a  Letter  to  General  Bacon,  from  General  Sir  Husaey  ViviaMi 

G.C.B. 

"  As  to  the  rank  entire  system,  I  am  by  no  means  certain  that  it  would  not 
always  bo  a  good  thing,  if  on  advancing  to  an  attack,  or  standing  in  line,  the  Mtf 
ranks  were  to  form  a  reserve  at  the  distance,  say  of  80  or  100  yards ;  when  so  circufli" 
stanced  they  woiUd  be  much  better  able  to  follow  up  an  advantage  gained  by,  or  to 
repel  a  successful  attack  of,  the  enemy  on  the  first  rank.  The  fact  is,  that  thie  second 
rank  is  but  of  little  use  but  to  fall  over  the  first. 

"  E.  HUSSEY  VlTUJI." 


Extract  from  a  Letter  to  General  JBacon,  from  Lord  William  JRuiselL 

"  Anything  that  proves  the  efficiency  of  the  single-rank  system  is  intercstiag  to 
nio  ;  and  it  ccrtuinly  was  thoroughly  proved  on  the  16th  October,  1833,  when  yottT 
force  of  cavalry  imposed  on  more  than  treble  your  numbcra  ;  this  quite  destroys  ths 
argument  that  a  single  rank  *  looks  so  weak,'  and  *  invites  the  enemy  to  charge*' 
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^our  adrenaries  were  not  to  be  tempted  on  the  16th.    Keep  notes  of  all  the  oocur- 
TCBLoea;  we  will  one  day  put  them  in  print. 

•(  X  am  delighted  to  find  that  Yivian,  (Sir  Ilussej)  looked  with  a  more  favourable 

cya  on  the  ayatem.    Depend  upon  it  they  will  nil  como  round.    He  wants  to  get  off 

oa  tfia  tnnzo  termine  of  leaving  the  rear  rank  behind.    This  I  entirely  disapprove, 

baoHiM  the  nar  rank  ao  loft  would  have  no  one  to  command  it,  and  cavalry  depends 

CBftbely  on  ita  offieers. 

"Ifaen  ia  no  doubt  that,  if  cavalry  is  to  act  in  one  rank,  a  different  organization 
ii  aacMMTj.  Tou  must  turn  your  mind  to  this,  as  the  end  of  the  war  brings  to 
jour  aid  the  practical  reflections  you  can  make  now.  The  Duke  of  Wellington  is  in 
OBr&Toar,  but  the  prejudices  of  the  cavaliy  officers  are  difficult  to  be  overcome. 

"William  Russell.*' 

Advance  or  Retreat  in  Line  protected  hj  Artillery, 

Afioording  to  the  present  system,  tlic  a<lvance  or  retreat  of  a  body 
ol  troops,  is  generally  preceded  by  the  fire  of  artillery  directed  against 
the  troops  and  artillery  of  the  euemy.  But  it  would  evidently  be  very 
advutageous,  if  the  action  of  the  artillery  should  also  continue  during 
the  movement.  This  can  only  be  effected  by  the  artillery  taking  up 
OQuecative  positions,  the  distances  Ixjtwcen  such  ix)sitions  being  so 
rVidatcd  tluit  the  following  conditions  may  be  fulfilled : — 

Ut.  That  the  coming  into  action  or  limbering  up  of  the  artillery  in 
the  idvanced  position,  shall  bo  protected  by  the  fire  of  artillery  in  the 
mr  position, 

^  Sod.  That  the  movement  of  the  troops  should  be  so  arranged,  that 
in  the  advance,  the  fire  of  the  artillery  in  action  shall  not  be  masked 
before  this  purpose  is  effected,  and  that  in  retiring,  the  artilleiy  in  the 
raar  position  shall  not  be  unmasked  till  the  battery  is  in  action  ready 
to  protect  the  limbering  up  of  tha  advanced  battery. 

If  we  take  the  simplest  case,  and  suppose  two  bodies  of  artillery 
Jny  two  batteries)  working  with  a  body  of  troops,  either  cavalry  or 
™ntiy,  one  on  each  flank,  it  will  be  evident  that  while  the  body  of 
troops  passes  over  the  distance  betwwn  the  consecutive  i>ositions  of 
the  artilleiy,  during  which  time  one  battery  remains  in  action,  the 
<>ther  battery  must  limber  up,  pass  over  double  that  distance,  and  come 
into  action. 

Allowing  thirty  seconds  for  coming  into  action,  and  the  same 
tnne  for  Hmbering  up,  also  taking  the  velocity  of  the  artillery  at 
the  rate  of  eight  yards  in  a  second,  or  about  sixteen  miles  an  hour,  the 
diitanoe  between  the  consecutive  positions  of  the  artillery  will  be 
found  to  be  equal  to  240  yards. 

^  In  trials  both  in  this  country  and  in  India,  I  have  found  that  the 
time  allowed  (thirty  seconds)  for  limbering  up  and  for  coming  into 
action  was  more  than  sufficient ;  but  it  is  well  not  to  hurry  the  move- 
ment, and  sofiicient  time  should  be  allowed  for  laying  the  guns. 

The  pace  of  the  artillery  also  is  not  excessive,  it  is  simply  a  fast 
gallop,  and  if  even  this  rate  of  pace  should  be  temporarily  retarded  by 
lODgh  ground  or  othenvise,  it  would  be  only  necessary  that  the  cavalry 
alloald  temporarily  check  their  pace  also  till  the  obstacle  was  over- 
come, and  the  artillery  again  resume  the  original  2)ace.  Tin's  is  a 
cxME^Mmaating  power  which  does  not  exist  in  any  mechanical  oon- 
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trivance  or  aiTangemcnt,  inasmiicli  as  it  depends  upon  the  human  will 
and  intelligence. 

If  either  the  cavalry  or  artillery  are  momentarily  thrnwD  ont  oE  the 
usual  rate  of  pace  by  any  circumstance,  the  Commaiidant  of  dther 
arm,  knowing'  the  conditiona  to  be  fulfilled,  and  which  have  been  already 
stated,  can  accommodate  his  own  movements  to  this  temporary  change 
by  either  accelerating  or  retarding  the  pace  of  the  aim  which  he  com- 
mands. 

I  have  no  doubt  that  before  long,  some  mode  of  expediting  the 
process  of  coming  into  action  or  limbeiing  up  will  be  discovered; 
as  also  some  Improvement  in  the  constmctiou  of  artillery  Umbers 
and  carriages,  by  loweruig  the  centre  of  gravity  or  otherwise, 
which  will  enable  them  to  move  at  even  a  greater  velocity  than  at 
present. 

Improvements   in   (■ithcr  or  both  of  the  points  juat  stated  woolJ 
enable  us  to  shorten  the  distance  between  the  successive  positions  fl|" 
the  artillery,  and  consequently  to  lessen  the  distance  at  any  moi 
lietween  the  cavalry  and  the  artillery. 

On  Monday  evening,  March  2nd,  Major  W.  IT.  Kosa,  R.A.,*  will  b     

l.iefore  yon  in  this  place  hia  projects  with  reference  to  "  Field  ArtilleiJ 
on  the  Cocnectei.1  System,"  and  I  think  it  will  be  found  that  this  matter 
is  intimately  connected  with  the  points  just  treated  of.  Aa  tlie  matter 
Btandfl  at  present,  the  artilleiy  must  be  strongly  guarded  by  a  cavaliy 
escort.  , "" 

The  two  flank  squadrons  of  the  line  might  move  on  the  outer  flajiMl 
of  the  artillery,  and  when  the  line  of  cavahy  passes  the  last  position  d 
the  artillery,  join  the  cavalry  in  the  attack,  protecting  the  flanks  6 
otherwise  as  reqiiired,  the  artillery  waiting  for  or  falling  back  upon 
the  BQpport.  In  any  case,  the  whole  line  of  cavalry  would  reach  the 
artillery  in  about  twenty  seconds,  even  upon  the  supposition  that  thtgf 
were  tJireatened  by  a  close  attack  at  the  first  moment  of  taking  « 
their  position. 

The  escort  of  cavalry  will  be  sufficient  to  protect  theai  from  w6 
endden  or  partial  attack,  and  the  smalleat  exercise  of  judgment  on  C^ 
part  of  the  Commandant  of  the  attacking  force,  will  prevent  the  pC 
sibility  of  their  being  exposed  to  anything  like  a  general  attack  v 
protected  during  the  advance. 

As  has  been  already  stated,  tl^p  whole  body  of  the  cavalry  could, 
necessary,  bo  up  with  the  artillery  in  about  twenty  seconds,  and  tid 
is  upon  the  supposition  that  the  cavahy  are  at  the  maximum  dista 
from  the  artillery ;  but  every  moment  that  the  latter  remains  i-  — 
tion,  the  cavalry  are  approaching  closer  and  closer.  

So  long  aa  the  artillery  position  is  closer  to  our  own  line  of  cavalry 
than  to  tne  foree  of  the  enemy,  it  is  evident  that  before  the  latter  can 
gain  Buch  position  the  cavalry  will  have  reached  lihe  artillery  and  passeti 
ou  to  the  attack,  when  the  artillery  can  form  with  the  supports,  or 
take  any  course  which  may  have  been  pre-arraugcd.  Besides  wliich, 
the  first  positions  are  taken  up  by  the  artillery  u]inu  the  supposition 
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tbat  die  eoemy,  although  within  range,  are  comparatively  at  a  distance. 
hi  Mug  up  the  last  position,  the  speed  of  tlie  artillery  may  be  in- 
creased ;  and  as  the  distance  between  the  attacking  forces  diminishes, 
laying  the  guns,  &c.,  will  not  be  of  so  much  importance,  and  therefore 
tlie  tune  afiowed  for  coming  into  action  may  be  reduced.  The  dis- 
tance between  the  alternate  positions  of  the  artillery,  and  consequently 
the  maximum  distance  of  the  artillery  from  the  cavalry,  varies  directly 
with  the  time  occupied  in  coming  into  action,  and  inversely  with  the 
velocity  of  the  artillery ;  it  follows,  therefore,  that  in  taking  up  the  last 
position  immediately  preceding  the  assault,  the  distance  between  the 
ciTaliy  and  artillery,  may  be  reduced. 

In  this  case,  as  in  all  others,  we  must  trust  to  the  judgment  and 
'intelligence  of  the  Officers  in  conmiand  of  the  forces  em})loyed,  to 
modify  their  combined  action  according  to  circumstance.  There  may 
be  cases  in  which  the  artillery  might  be  comproniised  if  more  than  two 
positions  were  taken  up,  and  it  might  even  be  found  inexpedient  to 
take  np  more  than  one. 

This  action  of  the  horse  artillery  during  the  advance  or  retreat  of 
the  cavalry  does  not  of  course  preclude  the  adoption  of  all  the  old 
estabUshed  arrangements  with  respect  to  tlie  artillery  action  previous 
to  or  during  the  advance  from  fixed  positions. 

It  most  be  recollected  that  even  if  the  artillery  are  for  a  few  seconds 
in  a  position  in  advance  of  the  cavalry,  the  whole  arrangement  is 
effected  according  to  a  well  considei*cd  method.     The  artillery  are  well 
protected,  and  in  a  few  seconds  the  whole  force  of  the  first  line  of  the 
cavalry  would  be  up  with  them.     It  is  unnecessary  to  enlarge  upon 
^  great  power  gained  by  carrying  the  action  of  the  artillery  with 
the  attackmg  force  of  cavalry  up  to  the  last  moment  preceding  the 
duitge;  to  g^in  this   great  power,  we  must  risk  something.     If  we 
only  recall  to  our  minds  the  wonderful  feats  performed  by  this  splendid 
•nn  of  our  service,  the  Horse  Artillery,  and  the  risks  run  without  the 
protection  and  methodical  arrangements  indicated  above,  I  think  we 
•hall  come  to  the  conclusion,  that  we  need  not  fear  their  being  com- 
promised, because  they  arc  a  hundred  yards  or  so  in  front  of  the 
cavalry,  when  the  enemy  are  at  such  a  distance  as  to  preclude  the 
possibility  of  an  attack  before  support  can  reach  them.     To  gain  any- 
thing in  the  present  day,  we  must  tnist  to  well -calculated  arrange- 
ments to  obviate  risk.     This  is  dono  in  railway  arrangements  all  over 
Ihe  world ;  otherwise,  railway  traflic  would  be  next  to  useless ;  without 
method  and  arrangement  collision  and  accident  would  be  imminent ; 
-bnt  with  a  well-considered  and  methodical  arrangement,  the  risk  is 
rednced  to  a  minimum.     It  will  be  evident  that  the  fonnation  to  line 
on  the  move  from  column,  or  any  other  movement  or  formation  in- 
volving a  continuous  advance  or  retreat  of  the  base  of   formation, 
can  be  protected  by  the  action  of  the  artillery  just  described. 

In  all  these  cases,  although  the  principles  arc;  closely  and  carefully 
calculated,  it  would  be  found  (were  there  tinu?  to  describe  it)  that 
the  practical  application  was  perfectly  sinii)le  and  suited  for  working 
in  the  field  under  all  circumstances. 

In  a  short  lecture,  like  the  present,  it  is  impossible  to  enter  into  the 
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details  involved  in  so  wide  a  subject  as  that  under  consideration ;  but, 
I  trust  I  have  succeeded  in  giving  you  a  general  idea  of  the  modifi- 
cations in  our  present  systems  which  I  should  suggest,  in  order  to 
bring  into  action  the  means  which  I  started  by  proposing  as  applicable 
to  cavalry  arrangements,  and  which  have  produced  such  wonderful 
successes  in  other  matters  to  which  they  have  been  applied  in  modem 
times,  namely,  a  close  calculation  of  first  principles,  and  an  attentive 
consideration  of  all  the  minute  details. 

I  find  that  I  have  already  exceeded,  by  more  than  twenty  minutes, 
the  time  generally  allowed  for  lectures  in  this  theatre,  and,  thankiDg 
you  for  your  kind  attention,  shall  now  conclude. 

The  Chairman. — Gentlemen,  I  have  to  ask  you  for  a  vote  of  thanks 
to  General  Smith,  for  the  able  lectiure  we  have  had  this  day. 


^bmxrtQ  |Stctm0. 


Monday,  April  20th,  1868. 
Majob-Geker^u:.  J.  T.  BOILEAU,  R.E.,  F.R.S.,  iu  the  Chair. 
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MUZZLE-PIVOTIXG   GUN-CARRIAGE;    LEVER,    FULCRUM, 

AND  INCLINE-PLxVNE  PRINCIPLE. 

By  Captain  T.  B.  IIeatuoiin,  h.-p.  R.A. 

The  subject  which  I  have  the  honour  of  again  bringing  before  yon,  is 
one  that  I  resume  from  the  discussion,  after  Colonel  Shaw's  able  and 
interesting'  lecture  on  his  muzzle-pivoting  gun-carriage,  which  took 
place  here  on  the  5th  Jime,  18G5. 

It  may  be  remembered  that  I  then  first  introduced  to  this  Institution 
the  lever,  fulcrum,  and  inchne-plane  principle  for  muzzle-pivoting  gun- 
carriages,  producing  drawings,  and  giving  a  short  statement  of  my 
construction,  which  the  Committee  were  kind  enough  to  imblish  m 
No.  87,  Vol.  IX  of  the  Society's  Journal. 

Although  in  those  diagrams  a  counterpoise  was  shown  in  order  to 
assist  iu  lifting  the  weight  of  the  gun,  in  my  later  const  motions  I 
have  dispensed  with  it ;  not  abandoned  it  as  useless,  by  any  means,  for  I 
still  consider  a  counterpoise  as  a  useful  and  effective  adjunct  for  many 
drcamfftances,  but  I  pui'posely  omitted  for  the  following  reasons: — 

Istly.  Because  sufficient  was  accomplished  without  it. 

2ndly.  Because,  if  required,  it  could  always  be  added. 

Srdly.  Because  it  cost  more. 

4thly.  Because  the  Ordnance  Select  Committee,  who  at  that  time  I 
fancied  were  favourable  to  my  invention,  did  not  like  the  counteriK)iso 
as  increasing  the  weight  of  the  carriage,  without  commensurate  ad- 
vantage. 


MUZZLE-niOTIKO    GUK-OAHRIAGE  J    LEVER,    ^^^^^H 

It  is  pretty  generally  felt  liere  and  abroad,  that  muzzle -i)ivoti«ag- 
gun-carriagea  will  be  used  in  the  future  to  work  guus  through  mitil— 
mum  embrasures,  the  advantages  of  wliicli  I  will  eudcavour  to  »ct 
before  jou  as  fotlowa : — 

lat.  Increased  protection  to  guna  and  gminers ;  and  as  guoa  axr« 
expensive,  and  men  scai'cc,  both  may  be  considered  worth  jirotectin^^". 
In  a  direct  ratio  to  the  size  aiid  power  of  a  gun  is  the  lenglli  of  tiic»-« 
between  its  discharges.  Its  powerful  blows,  though  hard,  are  slow;^  ; 
and  to  the  gunners  behind  a  larg'e  embrasure,  the  annoyance  from  tt^-^ 
enemy's  riHemcn  would  be  disastrous. 

2nd.  A  gun  need  not  project  so  far  through  a  small  embrasure  ^^^ 
through  a  large  one  to  clear  the  port  of  back  flash  J  it  is  cousequent^-- 
leas  likely  to  be  struck  by  an  enemy's  shot. 

Srd.  A  gun  standing  clearer  back  from  its  shield  has  room  for 
higher  angle  of  traverse. 

4th.  The  sill  of  an  embrasure  will  be  about  IJ^  feet  higlicr  th^^ 
that  of  an  ordinary  port  on  the  same  "  terre-plein,"  or  deck — a  gre  -^ 
naval  consideration. 

5th.  Ill  every  position  of  elevation,  a  muzzle-pivoting  gun  and  ca^k-i 
riagc  aro  considerably  protected,  being  below  the  sill  of  the  embr — » 
sure. 

•  Cfh.  Whatever  angle  of  elevation  or  depi^eeeiou  the  guu  may  be  ^^»- 
the  muzzle  remaining  in  the  same  position  in  space,  greatly  fucilitafci* 
the  serving  of  muzzle- loading  ordnance,  aud  consequently  simpli^fic 
the  construction  and  arrangement  of  such  necessary  mechanical  confc«- 
vanoes  as  nre  used  to  deliver  charge  and  projectile  to  the  hands  of  -H^ 
loader. 

7th  and  lastly.     A  small  embrasure  gives  a  sti'onger  shield. 

For  oi'diitary  parapet  aud  broadside  piirijoses,  a  niiDimiim  embrasu  re- 
does not  so  much  interfere  with  poiutmg  as  may  be  at  first  RujipoBe  ^e3 
although  a  small  aperture  necesaarily  gives  a  small  field  of  obserr;^^ 
tion,  but  the  area  is  not  so  much  lessened  when  thc^uzzlo- pivoted  gn^"-' 
is  at  eitlicj'  a  high  angle  of  elevation  or  depression,  as  in  an  ordinarr"^ 
port  with  a  piece  of  ordnance  mounted  upon  an  ordinaiy  titmnia^^ 
jiivoting  giiu-carriage.  Thoi'o,  in  elevation,  the  bulk  of  the  gun  crossed' 
the  field  of  eight  in  the  embrasure,  and  prevents  the  captain  of  tl^»-* 
piece  from  laying  it  oh  the  desired  object. 

A  scries  of  careful  experiments  in  this  matter  would  bring  fort>'-' 
curious  and  interesting  information,  and  would  be  as  novel  as  xc*-" 
expensive. 

The  only  one  disadvantage,  therefore,  of  using  small  embrasures,  i^ 
the  necessary  adoption  of  muzzle-pivoting  gun-carriages  j  inconvenient^ 
1  will  allow,  in  having  to  lift  so  much  more  weight  to  move  the  gu* 
through  its  vertical  arc,  but  more  than  counter-balanced  by  the  soli** 
advantages  of  the  strength  and  protectiou  afforded  by  the  minimum- 
]jort. 

Muzzle- pi  voting    gun-carriages,    or   rather  gun-carriages  so  con- 
structed as   to   pivot   tiic   piece    at   any   required  or  pre-detemiined 
'  " "  "  mat  point  in  its    lateral  axi*,   may   be  clashed  under  the  three 
wing  heads :— 


Thoac  wlioso  pivot  is  imaginary  iii  epaCL'. 
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fhose  that  use  an  absolute  aupport  TOith  ),,'.■    m  1  i  ^  .' 

g™, ,.  «,..c  it  .0  pLvo.  on  .^^„t.    j  |j;;ps  St'  '■ 

/  Colonel  Shaw's. 
I  tiruaon's. 
I  Lieut. -Col.  Inglis's. 
1  The  present  Arsenal  car- 
I       riage. 

\  The  Austrian  carriage, 
l^bose  that  use  au  imag:inary  pivot,  buf^ 
lose  i«voting^  gear  ia  wholly  free  from,  (Mr.  Mullet's  last. 
d  independent  of,  the  power  apphecl  for  (My  own. 
lUon.  / 

Upon  the  last-raentioned  construction  I  will  continue. 
Early  in  1865  I  was  impressed  by  the  tact  that  the  facilitiea  for 
lidng  heavy  guns  did  not  keep  pace  either  with  their  size,  or 
th  the  anticipation  of  the  results  to  bo  achieved  by  them.  Proper 
63  for  workiug  apphancea  were  undetermined,  and  it  appeared 
to  be  such  a  new  field  of  professional  interest  tiiat  I  resolved  to 
dy  the  subject — with  no  particular  benefit  to  myself,  as  it  has 
Ited  ont,  but  with  a  good  deal  of  interest  at  the  time,  and  ambition 
results. 

LiuongBt  other  things,  I  constructed  the  caixiage  before  you,  oa  the 
Dvingr  reeolutioue : — 

}  use  a  lever,  fulcrum,  and  incline-piano  principle,  to  lift  the 
jbi  of  niy  gun,  and  also  create  a  pivoting  motion  ou  an  optional 
L 
To  take  the  shock  of  roeoil  always  at  a  right  angle  with  the  foi^ce  of 
recoil,  the  strougest  part  of  the  giui  meeting  tlie  stmngcst  part  of 
carnage. 

Ls  much  as  possible  to  avoid  cog-wheel  motion. 
'o  make  the  muzzle-pivoting  gear  wholly  iudcjieudeiit  of  the  appli- 
es of  power,  90  that  derangement  of  the  one  might  not  interfere  with 
action  of  the  other. 

lo  to  coDstnict  my  carriage  that  for  constant  discharges  at  hig'li 
;ie»,  it  could  serve  as  a  good  mortar  bed.  This  ia  done  by  scotching 
the  trunnions  in  the  slot  of  the  carriage  readily  and  efBciently  with 
umber  of  handspikes,  balks  of  timber,  or  simply  adjusted  "  quoins  " 
de  for  tho  purpose,  and,  if  possible,  to  make  my  carriage  serve 
h  purposes  of  muzide-  and  trunnion-pivoting,  the  latter  in  case  of 
angement  to  the  muzzle-pivoting  gearing. 

ji  March,  1866,  I  forwarded  a  model  Olustrating  the  principle  of 
inve-ntion  to  the  "War  OfBce  ;  but  I  am  sorry  to  saj-  that  then,  as 
»,  in  a  general  sort  of  way  it  was  rejected  and  disapproved  of,  as 

Bplicable  to  the  service. 
>on  afterwards  Mr,  Wells,  an  engineer,  jouied  me  in  the  matter, 
I  together  we  took  out  a  patent  for  tho  principle  and  construction 
what  is  here  before  you  (see  Plate  ^i,  figs.  1  and  2),  and  may  bo 
described, 
vo  onlinarj-  guu-carriagc  checks  sufficiently  higji  to  hold  the  gini- 
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tnmnioiia  in  every  position  of  elevation  and  depression,  bound  atrMigly 
above  by  a  massive  cap-square,  and  equally  firmly  together  at  the 
base,  embi-ace  between  them  the  gun  they  support.  These  cheeks 
are  made  of  iron  fi-amea  plated,  or  of  wood  covered  with  steel  or  iron 
plates,  through  bolted. 

The  gun-trunnions  are  caused  to  rise  and  fall  in  slots  in  the  gnn- 
carriage  by  lovera  fised  on  either  side,  Iiaving  for  their  fulcmm  u  com- 
mon bolt.  These  levers  may  be  plaeed  either  inside  or  outside  tlie 
carnage  checks  j  this  was  specified  on  my  first  introduction  of  this  sub- 
ject. In  all  theso  drawings  1  have  placed  them  outside  preferentially, 
because  I  consider  their  extra  liability  to  injury  in  that  position  over- 
balanced by  the  greater  facility  of  getting  to  them,  in  case  of  accident 
or  other  derangement.  Moreover,  the  ahouldere  of  the  trunnioiiB 
coming  in  closer  contact  with  the  slots  in  the  carriage,  take  the  shock 
of  recoil  better,  do  away  with  leverage,  and  give  greater  stability. 
But  beyond  tliis,  there  is  no  reason  why,  still  using  my  system  of 
levers  and  cams,  tiie  whole  machine  should  not  he  boxed  up,  giving 
a  perfectly  flat  side  with  no  projections  or  working  parts  exposed  in 
any  way.  The  slots  in  the  gun-carriage  arc  the  arcs  of  circles  with 
the  centre  of  the  muzzle  of  the  gun  (or  the  required  pivot)  as  ceo- 
b'e;  and  the  distance  of  same  to  centre  of  trunnion  as  centre  radins. 
In  each  of  these  levers  are  two  cams  or  slots — slots  being  pre- 
ferable to  cams  merely  because  they  stroiigtlien  construction,  and  tend 
to  provide  against  disturbance  by  vibration ;  one  pwr  of  these  cams 
or  slots,  act  upon  the  trunnions  causing  them  on  the  application  of 
power  to  rise  and  fall  as  required ;  the  other  pair  acting  on  a  crotfk  , 
bar,  adjust  the  proportional  motion  of  the  breech  of  the  gun  in  exoi 
of  the  trunnions,  and  produce  muzzle-pivoting.  [ 

This  is  the  principle  of  the  pivoting  gearing,  and  Is  always  independ| 
of  the  applied  power,  which  may  he  from  above  to  lift,  from  below 
raise,  by  hydraulic  ram,  screw,  pulley,  steam  [lowcr,  or  any  oill 
mechanical  motion. 


power  is  applied  to  lercr*. 


Form  of  lever  necciBarj,  ulien  power  is  ftppUed  to  gun. 
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Power  to  either 
or  both 


Form  Tfith  elots,  adaptable  to  both  cases. 

That  the  round  surface  of  the  trunuion,  whicli  at  the  tune  of  the 
''Bcofl  strikes  the  slot  in  the  gun-carriage  at  right  angles  to  the  force, 
nmj  not  cause  a  dent,  but  distribute  its  blow  ovi»r  a  large  surface, 
'jnis  blocks  to  fit  the  slots  are  provided,  in  which  the  trunnions 
ride. 

Par  naval  carriages,  I  also  propose  to  make  use  of  the  top  of  the 
•5S)-square,  as  a  place  to  lix  a  strong  eye  or  ring,  to  lash  the  gun- 
<*HiBg«  steady  to  the  up])er  deck  in  a  sea  way. 

Farther  details  of  construction  would  here  be  out  of  place  and  unin- 
^Wttting,  1  will  therefore  go  no  farther  into  them  beyond  stating,  that 
tte  cams  or  slots  in  the  levers  are  related  to  each  otlicr  in  such  a  way 
"^J*«t  the  curve  of  the  tnmnion  slot  is  always  as  nearly  as  possible  at 
Ight  angles  to  the  vertical  diameter  of  the  trunnion,  and  the  rear 
^t  at  as  high  an  angle  with  the  vertical  diameter  of  the  cross  bar  as 
CJiwimHtances  will  permit. 

Although  the  plans  I  have  here  may  convince  you  that  this  principle 
of  mozzle-pivoting  is  a])j)licable  in  many  ways,  I  have  still  others  show- 
mff  various  dispositions  of  levers  and  application  of  powers. 

Bariy  in  18CG,  I  had  the  good  fortune  to  be  introduced  to  Admiral 

Habfted;  he  liked  my  invention,  thought  it  applicable  to  the  service, 

•ad  induced  me  by  his  energetic  example  to  i)ersevere.     Through  his 

kindness  and  estimation  of  my  system,  I  was  enabled  to  show  it  in  his 

"Model  Turret  Fleet  of  the  Future,"  exhibited  in  the  "  Exposition 

Universelle,"   at    Paris,  last  year.       This  was  a  great  opportunity. 

Intematioiuil  public  opinion  is  a  gi'and  and  fair  criticism.     I  jumjKid 

>t  the  chance  of  obtauung  it. 

Numerous  artillerists  of  various  nationalities,  naval  and  military, 
*ere  good  enough  to  inspect  my  models,  and  by  their  favourable 
"eport  recompensed  me  for  my  trouble.  Thoy  gine  me  full  credit  fur 
toeoriginality  of  the  idea,  and  the  simplieit^'  of  construction;  this  credit 
I  intend  to  hold  on  to  as  long  as  ])ossil)ie,  and  to  it  1  think  the  fact 
of  my  introducing  my  plans  to  this  Institution  as  early  as  June,  1805, 
entities  me. 

Admiral  Ilalsted's  models  ^vill  be  exhibited  at  tlie  School  of  Naval 
Architecture  in  the  Kensington  Museum  very  shortly,*  and  I  feel  quite 
absolved  for  the  liberty  I  take  in  asking  you  to  go  and  see  my  system 
there,  by  the  pleasure  I  suggest  to  you,  and  which  you  will  certainly 
receive)  iu  ins|)ecting  his  turret  ships.     In  his  broadside  armament,  all 

*  These  models  arc  now  to  bo  seen  at  South  Kensington. — £d. 
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tlie  guns  have  a  lateral  traverse  of  30°,  45"  each  way,  which  U  t 
obtained  by  muzzle-pivoting. 

In  the  spring  of  1867  Mr.  Wells  and  I  were  ordered  by  the  Adt 
ralty  to  furnish  plans  tor  a  carriage  for  experimental  purpOBes. 
however,  ■was  never  cunstmcted,  and  I  was  not  treated  well,  for  1 
I  was  informed  that  a  somewhat  similar  plaTi  was  in  the  c 
constiTiction  in  the  Arsenal  for  experimental  purposes,  and 
further  stops  regarding'  my  caniage  could  bo  takt-n  till  the  resulta 
that  trial  were  known. 

"The  Engineer"  of  this  day,  exhiliits  drawings  of,  and  descrD 
the  latest   carriage   made  in  the  Arsenal   on   the    muzzle-pi votij 
or   rather    approximate,   muzzle -pi  voting    piinciple.      My  lever  1 
fulcrum  principle  is  adopted,   and  also  the  position  of  my  fulcf 
bolt.     Muzzle-pivoting,  however,  is  sacrificed  for  the  always  desirT 
object,  of  using  lower  power,  the  framera  of  the  carriage  conte 
themselves  with  an  approximation  to  it,  and  they  are  content  I 
a  very  limited  vertical  arc  by  dropping  the  muzzle,  as  they  lif 
body  of  the  gim  throngli  space.     But  this  is  not  a  principle  capi 
of  extended  development,  for  if  any  attempt  is  made  to  increasi  ' 
vertical  arc  to  what  will  be  absolutely  necessary,  and  give  the  g 
few  more  degrees  of   elevation   and  depression,  the  proportioi 
increasing  passage  of  the  guns  "  wahbUng,"  muzzle  will  immedi 
demand  a  large  embrasure.     Both  advantages  of  trunnion  and  m 
pivoting  carriages  are  thus  missed  without  participation  in  the  a 
tages  of  either :  and  preferentially  receiving  the  shock  of  r 
the  fulcrum-bolt  and  cogs,  instead  of  allowing  the  trunnions  t 
municate  it  immediately  to  the  body  of  tho  carriage,  cannot  be  i 
I  very  much  object  to,  and  disapprove  of  this  construction  aa  ( 
retrograde  march,  and  a  bad  copy  of  my  own. 

I  rather  think  that  my  carriage  suffei'cd  from  the  following  c 
stances :  viz.,  that  I  was  instructed  that  all  the  running  in  ai 
geai',  compressors,  &c.,  in  fact   all  accessories  beyond  the  n 
jtivotiug  motion  were  to  bo  carried  out  by  Captain  Scott,  E-N.,  ( 
quently   1  furnished   no  detail   for  those   matters;  1   was  ti: 
arrange  for  7°  depression  and  10"  elevation,  and  did  so.    StrangI 
say,   on  enquiry  I  ascertained,   that  the   trial   of  my  carriage  i 
been  objected  to,  chiefly  on  the  grounds  that  it  had  no  compressor^ 
iTuming  in  and  out  gear,  no  buffers  for  recoil,  and  only  went  thro! 
n  vertical  arc  uf  17°.     This  was  a  very  uTifortuoate  circumstaDCQfl 
me,  and  1  moudon  it  because  it  has  materially  retarded  the  dev< 
ment  of  my  plans  and  tlirown  me  in  the  background,  inaa 
my  statement  that  the  English  Admiralty  were  going  to  consl 
experiment,  prevented  others  from  moving  further  in  the  mat 
results  were  arrived  at,  and  I  have  just  received,  curiously  c 
letter  from  Paris,  wanting  to  know  when  the  promised  espc 
was  coming  off,  as  much  was  pending  on  its  success. 

As  j'ou  will  not  fail  to  notice,  I  commit  myself  tfl  i 
system  of  running  in  and  out  gear,  nor  of  compressor  nor  e 
adjimct,  buffers    included,  but   I    shall    be   happy  to  furnish  i 
pivoting  carriages  to  all  who  want  thom  on  tliis  system,  with  &i 
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aii  effective    gearing  for  compreseiou,  handy  running  in   and   out 
[earing,  and  bufTers  ad  libitum. 

This  littlo  model,  my  last  conetmctioti,  made  for  the  French  Exlii- 
^OD,  very  well  iUustrates  my  plans.  Since  its  return  from  France  it 
BB  been  deposited  in  this  Institution.  It  baa  had  a  very  great  deal 
i  handling,  but  has  never  been  hurt  by  work.  Its  principle  ia  exactly 
'«Bame  as  ehowu  iu  diagram  No.  7. 


Description  of  Dia^vmns. 

N(K  1  represents  a  12-ton  gun,  muzzle-pivoted,  side  and  end  elevation 
nth  a  vertical  arc  of  15°,  viz.,  10  elevation  and  5  depression,  forwarded 
D  the  Ordnance  Select  Committee  early  in  1866,  it  is  worked  by  two 
"trtical  fixed  screws  assimilated  in  their  action  by  worm-wheels  on  a 
nunoii  spindle  acting  on  cog-wheels  at  the  base  of  each.  These- 
tews  cause  the  cross  bar  through  the  cascable  and  the  rear  slots  in 
6  levers  to  rise  and  fait  as  desired. 

No.  2  represents  the  same  gun,  with  the  same  levers,  going  through 
)  same  passage  aa  No.  1,  but  with  a  different  application  of  power ; 
a  was  forwarded  along  with  No.  1. 

A  powerful  worm-wheel  on  either  side  works  into  a  toothed  sector, 
*th  A  Bs  centre ;  at  that  end  which  gives  motion  to  the  cross-bar  and 
iBes  h  to  rise,  an  eccentric  ia  provided,  to  allow  for  the  action  of  the 
O  oonatricting  radii,  0  A  and  A  B.  Here  the  cross-bar  does  not  go 
OO^  the  caacable,  but  underneath  it,  to  leave  it  free  for  Mr. 
Utworth'9  rear  vent,  of  which  I  think  a  gi-eat  deal,  and  which  will 
fr  adopted,  in  all  probability,  some  day  abroad,  if  not  at  home. 
No.  3  and  No.  3a  (sec  Plate  viii,  figs.  1  and  2)  show  side  and  rear 
'ivations  of  the  carriage,  designed  for  the  Admiralty  at  their  request 
out  this  time  last  year,  by  myself  and  Mr.  Wells,  for  a  12-ton  gun, 
Oremment  pattern.  The  checks  are  strong  iron  frames,  iron-plated 
B  utJier  side.  It  is  on  the  toothed- sector  and  worm-wheel  elevating 
fljple,  the  same  as  No.  2,  but  the  eccentric  is  simplified  by  parallel 
.  ion  and  the  Jevei-s  connected  together  by  a  cross-bar. 
Its  vertical  pa.<isage  is  7°  depression  and  10°  elevation,  and  it  is  also 
Bolicable  for  using  Whitworth's  rear  vent. 
Ttia  C3'     ■       ■    •        - 


DtltO. 


i  calculated  that  four  c 


will  elevate  it  at  the  rate  of  15° . 


AlthoQgh  the  handles  for  working  it  appear  low,  they  are  not  so  in 

ali^.  for  when  we  come  to  consider  the  thickness  of  the  elide  for 

oadmdc  guns,  or  coiTesponding  baulks  in  turret  arming,  it  will  be 

and  that  there  is  pli'Uty  of  room,  and  the  handles  arc  hi  comfortable 

Orkfaig  position. 

In  both  cogged -sectors,  five  teeth  bite  the  worm-wheel  at  the  same 

ne^  and  tlius  the  evils  of  cog-wheel  motion  are  modified. 

The  bolt  head  near  the  worm-wiieel  shows  a  through  fastening,  aorv- 

g:  both  to  bind  the  cheeks  of  the  gun-carriage  together,  and  to  guide 

ia  k©^  the  toothed-sector  to  its  work. 

No.  4  shows  a  plan  and  elevation  of  a  carriage  giving  10°  depression 
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and  15°  elevation,  to  one  of  Mr.  Wliitwoi-tU's  TO-poiinders.  This  is 
to  be  seen  in  model,  in  Admiral  Ilaly tod's  combined  TuiTet  and  Broad- 
side System,  shortly  to  be  placed  in  the  School  of  Naval  Ai'chitecture, 
South  Kensington. 

This  carriage  is  constructed  of  wood,  steel-plated,  the  whole  maas 
bolted  togt>ther,  which  for  cheaiHiess  and  strength  is  considered  very 
good.  The  power  is  a  fixed  vertical  screw,  worked  much  an  No.  1  is 
worked. 

The  lovers  are  shorter  than  those  of  the  others,  and  the  cross-bar  is 
superseded  by  a  pair  of  light  trunnions  on  a  belt. 

No.  5  diagram  shows  the  advantages  of  muzzle-pivoted  guns,  iu 
command  and  j)rotection  over  the  usual  trunnion-pivoting  system,  the 
amount  of  freeboard  obtained,  and  the  difference  in  the  size  of  the 
necessaiy  port. 

The  section  Represents  Admiral  Ilalsted's  combined  tmTct  and  broad- 
side system. 

No.  G  is  a  drawing  of  a  gun-camage,  giving  to  a  COO-pounder  four 
degi'ees  of  depression  and  ten  of  elevation,  designed  for  Captain  Cowper 
Coles,  C.B.,  September,  1866. 

Like  No.  4,  it  htis  short  levers  and  a  fixed  vertical  screw. 

The  fixed  vertical  screw  is,  I  find,  objected  to  by  many,  but  this 
objection  I  do  not  pai-ticipate  in ;  the  cascablcs  of  all  guns  mounted 
with  tliis  power,  are  slotted  so  that  little  or  no  vibration  can  be 
commimicated  to  the  screw  ;  and  as  the  trunnion-boxes  in  which  the 
tnmuions  ride,  are  inclose  contact  with  the  carriage,  and  communicate 
the  shock  at  once  to  the  carriage,  I  do  not  see  what  the  scrt*w  has 
to  fear.  I  tried  the  experiment  of  firing  a  little  model  I  have  in 
Paris,  with  a  considerable  charge,  in  fact,  as  much  as  it  could  hold; 
and  though  I  bent  one  of  the  trunnions  (which  were  rather  too  slight 
in  consequence  of  having  been  tnnied  down  to  fit  friction-wheels  upon), 
and  smashed  the  table,  I  did  not  harm  the  screw.  If  any  one  will  fire  an 
ordinary  musket  ^vith  about  three  charges,  he  will  find  that  the  some- 
what severe  shock  of  recoil  comes  directly  against  his  right  shoaldor, 
and  may  knock  him  down,  but  his  left  arm  is  not  interfered  with; 
the  lever,  in  fact,  of  my  caiTiage. 

No.  7  shows  almost  the  same  plan  as  this  model,  with  an  ascending 
and  descending  screw.  The  box  through  which  it  descends,  forms  the 
centre  of  a  large  bevelled  wheel  supported  undenieath  by  a  cradle 
working  on  tmnnions,  through  the  centres  of  which  run  the  spindles 
bearing  the  small  bevelled  wheels  communicating  power. 

I  bring  to  yoiu:  notice  this  plan  of  a  pair  of  guns  in  an  ordinary 
"  Captain  Cowper  Coles  turret"  (Plate  viii,  fig.  3)  to  show  as  clearly  as 
possible  what  the  requirements  of  a  muzzle-j)ivoting  gun-carriage  reaUy 
are,  for  turret  purposes.  Fii-st  of  all  the  chase  of  the  gun  must  be  free 
from  and  project  iHjyond  the  caiTiage  at  least  as  much  as  shown  at 
C  D,  as  the  muzzles  must  clear  the  port,  and  the  gun-camage  cannot 
run  out  further  thaji  B. 

Approximately-muzzle-pivoting  guns  cause  their  muzzles  to  wabble 
up  and  down,  in  a  diminished  jx^rt  truly,  but  with  a  very  restricted 
vertical  arc;   but  a  very  i-CHtricted  arc  is  very  unsatisfactory  and 
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inefficient — ^for  in  the  future,  turret  ships,  will  not  only  liavc  to 
oonnter-'batter  tbcir  adversaries  at  low  angles  of  elevation ;  but  with 
20"  (MP  25°  elevation  for  their  guns,  they  will  have  to  run  in  and  bombard 
Ugh  sanounding  land  works,  to  bo  silenced  and  overcome  m  no  other 

maniipr- 

Theee  elevations  will  never  be  got  by  any  other  than  absolute 
mozzle-pivoting  carriages,  at  least  if  a  small  embrasure  is  thought 
neoBflearj;  with  a  largo  one,  as  heretofore,  the  present  system  is 
simple  and  efficient. 

I  read  a  paper  "  on  muzzle-pivoting  gim-cariiages  for  naval  arma- 
ments," ou  the  3rd  instant,  at  the  Society  of  Naval  Architects,  in  corro- 
bontionof  the  advantages  of  which  system,  the  Assistant  Constnictor  of 
fte  Navy,  Mr.  Baniaby,  thought,  that  "I  (Captain  Heathorn)  would  be 
"  glad  to  hear  that  the  Brazilian  Government,  who  had  been  engaged  in 
"  war,  and  who  had  been  very  successful,  had  had  ships  built  of  different 
•*  forms,  but  that  their  latest  was  a  casemate  vessel  of  1,000  tons  burden, 
"  in  all  essential  particulars  like  the  old  ^  Research,'  except  in  the  par- 
**  ticnlar  that  the  guns  fitted  to  her  were  muzzle-pivoted.  The  only 
'^lerions  defect  they  had  observed  in  the  ships,  was  the  largeness  of 
**  the  ports,  and,  considering  that  the  river  was  very  narrow  in  the 
**  front  of  the  forts  with  which  they  had  been  engaged,  it  had  been 
^  a  most  serious  matter  to  tliem." 

Admiral  Halsted  also  obsen'ed,  that  "  immediately  before  he  had 
**  left  Paris  one  of  the  last  visits  paid  to  inspect  his  new  system  was 
"by  Lord  Lyons,  and  on  showing  him  the  mode  of  elevating  th^ 
"  giins,  he  had  said  that  if  the  Northern  American  monitors  had  had 
'^mdi  means  of  elevating  their  guns,  it  would  have  put  a  stop  to  the 
**  warfare  many  months  before.  They  could  not  elevate  their  guns, 
"and  they  did  not  dare  to  list  their  ships  for  fear  of  exposing  their 
**  bottoms.'* 

This  statement  strongly  backs  up  the  necessity  for  having  muzzle- 
photing  gun-carriages,  so  constructed  as  to  allow  the  guns  to  bo  laid 
•thu[fa  angles  of  elevation,  and  l)e  well  protected  from  enemies'  bullets 
pomng  in  through  the  ports.  At  the  same  time  Mr.  Mallet  said,  as  a 
natter  of  fact,  that  he  could  state  **  that  a  12-ton  gun,  giving  10°  of 
deration,  and  15**  of  depression,  could  with  muzzlc-pivotii  g,  be  man- 
flnvrpd  between  the  decks  with  the  arc  which  at  present  existed, 
leaviog  some  inches  to  spare."  He  endorsed  entirely  what  I  had  said 
tt regarded  the  importance  of  muzzle-])ivoting,  stating  that,  '*  what- 
ever might  be  the  height  of  the  port,  if  you  had  a  niuzzlo-pi voting 
ED,  there  was  no  room  for  water  to  come  in.  And  that  whether  on 
d  or  at  sea,  the  larger  you  made  the  embrasure  the  more  you 
weakened  the  structm-e  of  a  shield.'* 

I  now  conclude  my  paper,  Mr.  President  and  Gentlemen,  by  thank- 
ing you  for  your  kind  attention. 

CtpUin  M1TCHEI.L,  B.E. :  Thouph  not  an  -Vrtillorr  Ofliccr,  but  mi  Oflioop  of 
K^giiwen,  T  should  like  to  nt^k  Cnptuiii  Ilenthoni  a  qiicstiou.  Captain  IToallioni  Im « 
lafamad  the  meeting  thai  tho  War  OiRco  rejeotod  liis  pm-cnmni^c  n-^  ina])])1ii':iMc  to 
IbeSernee.  Has  he  any  objection  to  tell  us  the  reasons  tlie  War  OfRoe  gave  (or  not 
■doptiiig  hia  gim-caiTiagc  ?     Probably,  tliey  gave  thoM  objections  in  detail ;  and  no 
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doubt  it  would  be  very  interesting  to  the  meeting  to  hear  the  reasons  that  the  Wa* 
OfBce  assigned. 

Admiral  Sir  Hknby  Codrixotojt  :  There  are  one  or  two  qnestions  on  the  snlject 
that  I  should  like  to  ask.  First,  as  to  the  stability  of  the  gim  at  sea  when  eleT&ted  9 
because,  as  it  is  elevated  considerably,  the  movement  of  the  ship 'would  then  hrr« 
much  more  effect  than  when  it  is  at  its  lowest  position.  Next,  whether  any  of  tb^ 
tlirust  of  tlic  gun,  or  the  recoil  of  the  gun  in  short,  comes  upon  the  bolt  that  I  se^ 
at  the  cascable,  or  what  actually  bears  it  ?  What  takes  the  thrust  of  the  gun  ?  ^ 
should  also  like  to  ask  Him  a  question  as  to  the  ease  with  which  the  damage  that  mty 
be  made  by  an  enemy's  shot,  or  by  accidents  and  the  wear  and  tear  that  there  is  it* 
action,  may  be  repaired  ? 

Lieutenant-Colonel  Goittbeabe,  B.A. :  I  tliink  Captain  Heathom  stated  that  on^ 
of  the  advantages  of  his  lever  principle  was  that  it  afforded  the  means  of  elevatio^ 
the  g\m  on  the  old  method,  by  moving  it  on  its  trunnions  in  case  the  lever  got  oo^ 
of  order.  Perhaps  he  would  be  kind  enough  to  explain  to  us  what  arrangements  he 
would  adopt  for  doing  that  ? 

Admiral  CoDRiNaTON :  I  understand  that  the  whole  weight  of  the  12  tons  is  to  be 
raised  each  time  on  the  levers — the  whole  weight  is  to  be  raised  on  those  cogs  P 

Captain  Heathobn  :  No,  the  weight  is  divided  between  the  fidcram  and  the  cogs. 

Captain  Mitchell  :  There  are  a  large  number  of  garrison  carriages  in  the  serrice. 
If  Captain  Heathom's  carriages  are  brought  into  the  service  to  supersede  the  present 
carriages,  I  should  like  to  ask  him  how  far  he  could  adapt  the  existing  garrison  car- 
riages so  as  to  meet  the  requirements  of  the  plan  which  he  proposes  to  introduce  ? 

Captain  Heathobn  :  In  answer  to  Captain  Mitchell's  first  question,  of  the  reasons 
why  the  Government  objected  to  my  carriage,  I  have  never  had  such  a  definite  e^ftla- 
nation  tluit  I  could  cive  him.  "  Inapplicable  to  the  service"  has  been  the  great  reason 
urged.  I  never  coiud  get  very  deep  into  the  subject,  therefore,  I  regret  to  say  I  can 
give  Captain  Mitchell  no  further  information  upon  that  point.  As  regards  the 
adaptation  of  the  present  garrison  carriages  to  muzzle-pivoting,  I  do  not  think  the 
present  old  wooden  carriages  would  be  very  useful ;  and  perhaps  it  vrould  scarcely  be 
desirable,  because  they  are  for  moimting  smaller  guns  than  we  are  constructins.  Now 
I  do  not  think  any  alteration  in  that  pu*ticular  way  would  be  an  advantage.  Moxzle- 
pivoting  gun-carriages  will  only  be  used  with  minimum  embrasures.  Minimum 
embrasures  with  their  expensive  shields  will  only  be  afforded  to  very  prominent 
positions.  Then,  again,  I  very  much  doubt  whether  the  whole  course  of  fortification 
at  the  present  time  is  not  undergoing  a  considerable  boulversemeni.  It  is  just  a 
question  whether  shields,  except  in  very  particular  positions,  or  rather  I  may  sav 
permanent  works,  will  not  have  to  give  way  to  another  system  of  artillery,  of  which 
my  friend  Captain  Moncrieff  is  the  originator,  and  which  I  believe  in  for  certain  pur- 
poses. As  regards  the  stability  of  these  muzzle-pivoting  carriages  in  a  sea-way,  both 
in  broadside  and  turret  ships,  I  think  you  Trill  remember  that  I  propose  to  place  rings 
or  such  fastening  gear  on  the  top  of  my  carriage,  as  would  in  a  sea-way  fasten  broaS- 
Fide  carriages  in  a  position  of  stability  to  the  upper  deck.  In  turrets  I  propose,  as 
shown  in  Admiral  Halsted's  models  (to  be  placed  in  the  South  Kensington  Museum), 
60  to  construct  the  top  of  the  carriages,  that  they  may  run  under  guiding  rails,  and 
prevent  that  upsetting  which  would  occur  by  the  oscillation  of  the  vessel.  As  regards 
the  recoil  being  taken  b^  the  bolt,  it  is  a  thing  which  I  think  is  extremely  objection- 
able ;  but  I  regret  to  say  it  is  what  the  Government  have  adopted  in  their  last  construe- 
tion,  where  they  have  used  my  levers,  and  have  taken,  as  will  bo  seen  in  the  number  ol 
**  Tlic  Engineer,"  of  April  20th,  1868,  the  whole  of  the  recoil  on  the  bolt.  I  suppose 
they  have  a  good  reason  for  it,  but  I  am  unable  to  find  it  out.  In  the  case  of  repairs 
to  muzzle-pivoting  gun-carriages,  as  in  everything  else  where  anything  like  mechani- 
cal attributes  are  used,  duplicate  parts  must  be  provided.  There  are  not  many 
required  in  my  construction ;  there  are  not  many  in  most  constructions  ;  but  dupli- 
cate parts  would  be  provided.  There  would  bo  spare  levers ;  there  would  be  a  spare 
screw  gearing.  If  the  screw-gearing  gave  way,  the  ordinary  handspike  and  quoin 
nrraugement,  ^-ith  a  purchase  from  the  top  if  they  can  get  it,  or  pressure  from  below, 
will  1)0  brought  in  to  work  the  gun  tlirough  space.  The  arrangements  for  converting 
the  gun  into  a  trunnion-pivoting  gun  would  be  very  simple.    It  would  be  merely  to 
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hock  off  tbe  levers,  then  it  would  be  a  trunnion-pivoting  gun.  One  of  the  models 
on  tlie  table  shows  it  rery  well ;  take  off  the  levers,  and  it  becomes  a  trunnion- 
pnotingfim. 

idminl  CoDBnroTOir :  It  would  not  then  work  through  the  ports. 
^  O^iUin  Hkathobn  :  A  gun  on  that  model  would  not,  but  one  on  the  other  would ; 
il  hii,  v<m  notice,  an  oscillation  belOw  the  screw.* 

Mr.  KOBZBT  lliLLXT,  C.E. :  I  beg  to  make  a  few  observations,  if  not  too  lato,  on 

fh  psper  of  Oiptain  Heathom.    As  I  claim  to  be  mjself  the  first  and  original 

inaitor  of  muiile-pivoting  ordnance,  it  could  not  be  supposed  that  I  intend  to  say 

tajthiDg  in  dispraise  of  the  general  princi])le  of  muzzle-pivoting.     I  must,  however, 

m  thit  Cujtain  Heathom,  in  stating  that  in  the  event  of  a  muzzle-pivoting  gun 

kng  ditiUed,  jou  could  revert  with  it  to  the  ordinary  method  of  trunnion  workmg. 

b  lodaim  for  muxzle-pi  voting  a  power  which  it  does  not,  and  on  no  possible  construe - 

|ion  ever  can  possess.    Therefore,  I  hold  that  Captain  Heathom  is  entirely  in  error 

B  thit  opinion.    Tou  cannot  bj  any  meclianical  arrangement,  re-convert  a  muzzle- 

fnotjng  mto  a  trunnion  gim,  if  you  are  to  derive  the  advantages  which  muzzle- 

pmliiig  ii  intended  to  offer,  and  without  which  it  is  of  no  value,  viz.,  the  reduced 

aperture.    Captain  Heathom  will  agree  with  what  I  say,  and  I  think  lie  must  inad- 

vnteitly  hare  made  his  statement,  that  that  is  one  of  the  advantages  of  muzzle- 

pnting.    And  it  is  not  imimportant  that  it  should  be  corrected,  because  the  very 

oooeof  mniile-pivoting  is  this,  to  reduce  the  aperture  through  which  the  gun  fires, 

(otkeiiae  of  the  muzzle  of  your  gim,  so  tliat  except  at  the  moment  when  the  gun  is 

vUidnwn  by  the  recoil,  it  is  not  possible  for  a  shot  to  enter  the  liole  at  all.  Therefore 

It  M  not  likely  that  the  gun  will  be  dismounted  in  the  way  that  ordinary  guns  are. 

It  if  quite  possible  it  may  be  dismounted  by  a  shell  burt«ting  inside ;  or  it  is  just 

pMdbw  it  may  receive  a  downright  facer  by  a  shot  coming  tlirough  the  hole  and 

Maag  the  muzale ;  or  it  may  be  deranged  more  or  less  by  a  shell  bursting  inside. 

IpdltlieieTCspects  the  muzzle-pivoting  cnrriagc  is  on  a  par  with  the  old  construe- 

tiOBitbiit  in  its  main  advantage  of  the  reduced  aperture,  it  is  far  before  them.     There 

■•  TKioDS  plans  already  produced  by  different  pcnK)ns  for  practically  corrving  out 

HniBethod,  or  "system,    as  it  was  called.     That  construction  will  practically  be 

bat  wUeh  is  the  simplest  and  cheapest,  provided  it  fulfils  the  conditions  required 

fvperfMi  miuile-pivotinff.    The  great  point  to  be  attended  to  in  the  dci>ign  of  a 

— nViMTOting  carriage,  is  to  get  a  carriage  of  the  simplest  possible  coust ruction.  It 

lUd  oave  as  few  parts  as  possible  beyond  the  exis^ting  carriage.    There  should  be 

MtUiic  above  the  level  of  the  gun  itself  at  any  time  ;  and  it  should  be  such  that,  if 

A  Mfu  gun,  you  could  pin  the  whole  thing  down  to  the  slide,  and  pin  the  slide 

'm  lo  tiie  deck  ;  so  that  no  matter  what  movement  the  vessel  miglit  take,  the  gun 

Mid  not  br  poosibilitr  get  loose.    As  an  inventor  and  a  patentee  of  muzzle-pivoting, 

Ido  not  think  it  would  be  graeefid  were  I  to  criticise  that  particular  construction 

mated  by  Captain  Heathom,  and  referred  to  in  the  paper.     On  the  importance  of 

■BBde-pivoting  itself,  Captain  Heathom  and  I,  and  other  inventors,  are  thoroughly 

V**^    It  is  tke  point  presented  for  the  improvement,  as  regards  the  future,  of 

""Tnthig  ordnance.    There  may  be  other  plans,  such  as  that  of  Cu2)taiii  Moncrieff, 

vUeli  gimr  great  advantages,  perhaps.     I  myself  was  one  that  saw  va<t  diffioidtics 

■  anldiig  that  system  practically  useful,  for  it  is  one  tldng  to  make  an  exceedingly 

jyiiiuus  looking  machme,  but  to  make  one  that  shall  stand  the  rough  usage  of  actual 

■irfuv,  is  another  thing.     Muzzle-pivotuig  i;*  the  mode  to  be  adopted  with  onlnanre 

bin  behind  the  shields  of  casemates,  for  if  you  want  to  make  u  strong  sliield  you 

'  Captain  Heathom  wishes  the  following  memo,  to  be  inserted  : — '*  I  thouglit 
"  Admiral  Codrington  meant,  tliat  if  the  levers  were  taken  off  it  would  not  work  ns  a. 
"Imniiion-pi  voting  gun-carriage,  hence  my  reference  to  an  oscillation  bt-low  the  mn^w. 
•I  never  wished  in  any  wav  to  state  that  my  niuzzle-]ii voting  f-arriii^r*  njirnis  the 
"brers,  could  produce  muzzle-pivoting.  What  I  wishe<l  to  explain  wa-,  thai  wit houl 
"fefort  it  was  anerfect  trunnion-pivoting  gun-carriage,  the  tame  jy>wcr  ajiplirahli:  in 
■  both  cases.  Tne  advantage  of  a  gun-curriage,  witli  both  inuzzlc-pi  voting  and  trun- 
"  aion-pivoting  action,  i*.  that  one  palteni  is  bttlor  tlmu  l'.vo.'* — Ei». 

VOL.   XIL  O 
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must  have  a  8mall  aperture  in  it.    But  a  few  years  ago  the  authorities  flouted  t^^ 
idea  of  muzzle-piroting  as  utterly  absurd ;  they  hare  since  altered  their  yicws,  ■^'•^ 
a  membor  of  tlie  Ordnance  Select  Committee  itself  has  even  become  an  inventor  a^»^ 
a  Bucccssfiil  one  of  one  form  of  muzzle-piToting  carriage.     I  believe  that  the  autli^^ 
rities  arc  now  at  last  quite  alive  to  the  importance  of  the  method.     They  are,  ho*^* 
ever,  taking  a  very  questionable  mode  of  getting  the  problem  best  solved  by  p***^'^ 
this  or  that  Officer  or  person  to  adopt  without  acknowledgment,  portions  of  pla^^^^ 
devised  by  others,  and  precluding  inventors  from  having  their  methods  complct^^]^ 
and  fairly  tried  under  their  own  direction.    Some  of  the   designs  which  I  ha^''^ 
seen,  said  to  be  on  board  the    "Minotaur,"  are  certainly  only  worthy  of  beiai 
called  attempts  to  evade  the  rights  of  inventors. 

The  Chairman:  I  wish  to  ask  Captain  Heathom  whether  the  pattern  of 
carriage  he  sent  for  the  "  Captain  "  has  been  adopted  or  not  P 

Captain  Heathobk  :  Here  is  the  drawing  that  I  sent  up  to  the  Admiralty, 
their  request.    They  were  going  to  adopt  it ;  why  they  did  not  I  have  not  yet  heard. 

The  CuAiBMAK :  It  has  not  been  adopted  ? 

Captain  IlEATnoBK :  No,    except  that  this   (referring  to  the  drawing  in  the 
"  Engineer"  of  the  Government  carriage)  was  brought  out  at  the  Arsenal  afterwards. 

The  Chairman  :  I  tliink  I  am  only  expressing  the  sense  of  the  meeting  when  I 
offer  to  Captain  Ueathom  our  tlianks  for  the  paper  which  he  has  read  to  ns  this 
evening.  The  subject  is  one  which  is  very  nearly  new,  and  like  many  similar  subjects 
which  have  had,  if  not  their  origin,  certainly  early  notice  in  this  theatre,  it  will 
produce  results  which  I  have  no  doubt  will  be  considered  in  a  national  point  of  view 
as  of  great  importance,  while  it  is  creditable  to  those  who  have  brought  it  forwwd. 
There  appear  to  be  some  differences  of  opinion  in  respect  to  the  anrangementi  of 
this  muzzle-pivoting  carriage,  which  Captain  Heathom  has  brought  before  ua ;  bat 
there  is  no  doubt  whatever — and  I  quite  agree  with  what  has  fallen  from  the 
talented  inventor,  who  last  addressed  the  meeting — that  for  the  future  mnxzle- 
pivoting  will  be  the  system.  With  regard  to  guns  on  shore,  fortifications  as  well  as 
artillery  are  imdergoing  a  transition  ;  they  are  now  in  a  state  in  which  nothing  can 
be  considered  as  settled.  Mucli  is  imder  experiment ;  much  will  probably  have  to 
be  altered,  although  we  may  have  the  elements  of  what  the  future  will  be,  both  of 
guns  and  of  fortifications.  But  as  regards  sliips,  this  system  appears  to  me  to  hate 
prc-emiueut  excellence,  inasmuch  as  it  reduces  the  ports  through  which  the  guns  are 
fired,  to  tlieir  minimum — it  admits  of  guns  being  trained  to  almost  any  reqiunte 
amount,  and  elevated  or  depressed  through  very  many  degrees  without  the  raer* 
ture  into  which  the  muzzle  of  the  gun  is  forced  being  enlarged  unnecessarily  in  either 
direction.  There  appears  to  be  one  point  which  has  not  been  noticed  with  regard  to 
the  ports  for  tliese  muzzle-pivoting  guns.  It  is  in  respect  of  their  training,  that  a 
large  portion  of  the  iron-plating  hsiA  to  be  cut  off,  to  admit  of  the  gun  being  mored 
laterally.  Now,  it  is  evident  that  this  weakens  to  a  certain  extent  the  armour- 
plating  of  ves.sols.  But  we  must  take  into  account  the  extreme  improbability  of  a 
shot  hitting  one  of  these  ports.  If  we  take  the  diameter  of  a  port  at  14  inches, 
whii'h  will  give  a  surface  of  one  foot,  and  take  the  side  of  a  ship  as  between  3,000 
and  4,000  ?ui)erficial  feet,  the  chances  that  the  shot  will  hit  that  hole  arc  as  8,000  or 
4,000  to  1 ;  that  is  almost  saying  that  they  would  not  hit  at  all.  But  not  to  enter 
into  a  di&'cuBbion  on  a  subject  of  which  the  discussion  is  closed,  I  will  merely  offer 
on  the  imrt  of  the  meeting  our  thanks  to  Captain  Heatlium  for  the  valuable  paper 
which  tic  ha>«  read,  and  urge  him  to  persevere  in  his  invention.  I  trust  the  same 
success  will  follow  his  endeavours  to  bring  forward  this  carriage,  and  other  modified 
carriages  on  1  liis  system,  as  has  happily  attended  the  efforts  of  others  who  have 
favoured  tin's  Institution  with  explanations  of  their  inventions,  and  which  have  had 
for  their  object,  tlie  improvement  of  our  defences.  I  am  sure  that  we  all  feel  greatly 
obliged  to  Captain  Heathom,  and  to  other  Officers  who  come  forward  with  the  same 
good  will  tlint  he  has  shown  to-night,  and  demonstrate  such  beautiful  illustrations 
of  their  Ky!«tenis  as  hang  upon  these  walls,  and  who  initiate  here  inventions  of  great 
national  iiniwrtance,  and  wliich  cannot  fail  to  make  their  way  among  continental 
authorities,  ns  well  as  with  our  own  GK>vemment. 
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THE  MILITARY  ADVANTAGES   OF  A  DAILY   :MAIL-R0UTE 
TO  INDIA  THROUGH  TURKEY  AND  THE  PERSIAN  GULF. 

By  Hyde  Clarke,  Esq. 

« the  year  1859  I  had  the  honour  to  read  before  the  members  of  The 
*9yrf  United  Service  Institution,  a  memoir*  on  the  adoption  of  the  hills 
of  iDdia  as  fltrategic  bases,  instead  of  the  plains.  The  i>bjoct  of  the 
Wem  of  hill  occupation  and  settlement  I  advocated,  was  to  increase 
■l^d  stienglhen  the  Eurojjean  element  in  healthy  positions,  not  only  as 

*  means  of  repressing  hisurrection,  but  as  a  barrier  ayauist  invasion 
fiom  the  north.  The  necessity  for  protective  measures  on  that  side 
"M  not  become  less  hi  ten  years.  I  now  take  advantag-e  of  this 
OMwrtunity  to  bring  before  the  members  of  the  Institution  another 
*ODiect  closely  aUied  in  ideas  and  principles. 

The  means  of  communication  with  our  armies  in  India  by  any  route, 
Mof  valne  to  us,  but  the  simple  transport  of  troops  may  not  be  the 
sde  consideration.  This,  cpiick  steam  transports  can  accomplish  by 
fea  route  around  the  Cape.  Still,  the  six^ediest  means  of  conveying 
nitelligenoo  and  OfiRcers  charged  with  sjKJcial  duties,  is  a  matter  of 
Diilitaiy  necessity  under  emergencies ;  thus  we  are  led  to  consider  the 
Und  routes.  That  by  Egypt  accomplishes  our  objects  to  a  consideniblc 
extent;  but  such  are  the  contingencies*  to  be  regarded,  that  wc;  cannot, 
nprudenco,  restrict  ourselves  to  one  route,  were  tlie  Eg}'ptian  route 
Wen  the  shortest  attainable.  Thus  all  routes  that  can  be  opened  are  of 
▼aiue,  even  including  the  far  northern  route  by  Russia  and  Persia.  This, 
from  various  circumstances,  is  being  fully  and  rapidly  developed,  and 

•  "The  Organization  of  the  Anny  of  Tnclin,  with  osjxH'iiil  n'ferciicc  to  tlio  ITill 
Rgioot,"  see  Journal  of  the  'Royal  United  Senicc  Initilulion,  yol.  iii,  i»ago  ly. — Ed. 
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we  may  before  long  Bud,  that  the, routes  wliioli  are  i-eally  iitteaded  fc 
attaddng  us  are  more  advanced  tlian  tlioso  which  ought  to  be  8vwla1> 
for  our  assistance  and  defence.  We  have  at  the  present  moment  oil 
one  overland  route,  and  that  of  a  precarious  character — ^tbe  Egyptia 
one — one  considered  by  some  persons  to  be  essentially  Enghsh,  a:i 
yet  it  is  one  liable  at  any  time  to  be  interrupted  by  the  efforts  of  t.' 
Viceroys  of  Egypt  to  a«omp]iali  independence,  or  by  tbe  prepoiw3 
rancc  in  that  country  of  some  foreign  power. 

There  is  another  route — the  middle  route — which  has  only  be* 
partially  explored,  and  never  put  in  practice.  I  mean  that  route  b 
the  railways  of  Europe,  Constantinople,  Asia  Minor,  the  Valley  of  tl 
Euphrates,  Bagdad,  Bussoi'ah,  and  the  Persian  Gulf,  with  which,  k 
nearly  fifty  years,  the  name  of  General  Cheaney  has  been  iuseparabl, 
connected,"  and  in  the  promotion  of  which  so  many  distinguishB' 
members  of  this  Institutiou  have  taken  part.  The  time  is  now  fas 
approaching  when,  if  we  do  our  duty,  we  shall  comulete  this  grofl 
undertaking,  and  If  we  do  so,  we  shall  effect  very  much  more  than  tb 
construction  of  a  railway  route,  for  wc  shall,  at  the  samo  time,  aa 
without  separate  or  further  outlay,  accomplish  great  politii'ttl  operi 
tions,  which  will  not  only  strengthen  our  milit-ary  resources,  but  ten 
thereby  to  protect  ourselves  and  Europe  and  Asia  at  large,  from  tl 
danger  nf  attack. 

In  considering  a  subject  of  this  kind,  it  is  fortunate  that  it  can  1 
brought  before  an  audience  which  is  not  coinroercial,  and  which  ci 
therefore  properly  appreciate  its  moral  elements,  for  although,  aftor  a. 
militaiy  administration  must  ultimately  rest  upon  material  resource 
and,  therefore,  really  and  truly  enter  into  the  domain  of  political  eo 
nomy  in  the  operations  of  capital ;  yet  capital  is  not  the  only  element  ( 
such  and  other  transactions  in  the  world,  nor  the  sole  aspect  niidt 
which  they  are  to  be  regarded.  It  is  the  misfortnne  of  polilici 
economy,  because  it  is  its  essential  condition  that  capital  shall  b 
chiefly  i-egarded,  and  as  political  science  ia  in  this  country  less  studiu 
and  develo|)ed  than  the  science  of  political  economy,  it  does  happei 
not  only  ui  commercial  circles,  but  also  in  the  Legislature,  ths 
technical  considerations  of  political  economy  often  acqiiira  too  moo 
pi'epoiideranre.  Thus  when  oui'  political  existence  may  be  the  questio 
i-eaily  ut  stake,  the  discussion  may  be  made  to  turn  on  tbeoretiuLl  cot 
siderations  of  Govenmient  interference,  and,  therefore,  operations  < 
oapitnt.  While  we  have  been  arguing  these  principles,  and  leavhi 
the  middle  and  Euphrates'  raute  to  the  action  of  the  sjiecnlatore  i 
Europe,  the  French  Government  has  devoted  its  energies  to  the  Sii' 
Canal,  and  the  nussian  Goreruraent  to  the  execution  of  its  land  road 
Persia,  Thei-efore,  under  these  drcumatiinces,  it  is  fortunate  that  t] 
matter  has  to  be  discussed  by  a  profession  so  far  untrammelled  by  tl 
primary  prejudices  of  theoretical  science,  and  accustomed  to  deal  wil 
questions  under  their  moral  and  pohtical  aspects,  those,  in  fact,  I 
which   this  and  many  others  must  really  be  decided;  because  tl 
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of  commerce  dejxiuds  ou  the  maiutenance  of  peace,  and  for  tim 
exact  percentage  of  returns  cannot  be  regarded.  So  far  as  the 
ilway  before  na  is  a  matter  of  reproductive  enterprise,  it  is  to  be  left 
the  volition  of  capitalists,  but  ao  far  as  it  is  a  matter  of  political 
cesaity,  it  must  be  urgently  provided  for,  and  not  left  to  the  chance 
a  Briualian  railway  presenting  more  profit,  or  of  a  Portuguese  railway 
tording  a  larger  mai^n  of  shares  to  be  appropriated  by  the  pro- 
Otera.  The  result  may  be,  nay,  has  been,  that  in  leaving  this  imder- 
kiag  to  the  free-will  election  of  capitalists  and  speculators,  their 
derence  baa  been  shown  for  railway  and  other  works,  of  no  material 
lieSt  to  our  political  interests. 

This,  therefore,  is  the  issue  on  the  present  occasion ;  and  it  is  the 
ne  iaauB  before  the  Governments  of  England  and  India,  and  before 
e  Lepslature,  to  determine  whether  the  route  is  really  practicable, 
Btifiable,  and  of  essential  necessity ;  if  so,  it  then  lies  with  the 
ithorities  interesteti,  to  fiud  the  best  means  of  accomplishing  the  task, 
ith  the  least  disbnrsemeut  of  the  national  resources.  It  is  idle  to 
k  wliether  the  undertaking  will  pay  such  and  such  a  dividend,  if  it  be 
reality  a  necessary  portion  of  our  political  machinery.  It  will  then 
forhmate  if,  instead  of  being  like  much  of  our  military  material — 
[eriy  unproductive — it  should  afford  the  means  of  tdtimately  repaying 
i  requisite  outlay.  This  is  the  true  mode  of  regarding  the  subject, 
t  beetling  at  the  wrong  end,  and  seeing  whether  it  is,  in  the  first 
itauce,  captivating  to  capitalists,  but  whether,  in  the  first  instance, 
is  necesaary  and  beneficial  to  us  as  a  nation. 

The  general  com-se  of  the  route  has  been  already  sketched.  It  is  a 
and  direct  route  to  India,  and  with  which,  only  modifications  of 
can  compete.  The  European  railway  system  reaching  to 
h  on  the  Danube,  is  the  first  and  existing  portion.  The  second 
ihat  lying  between  Basiash  and  Constantinople  in  Turkey  in  Europe. 
le  concession  for  this  has  been  granted  to  a  combination  of  Belgians, 
iglish,  and  HungarianB,  under  the  name  of  the  Vander  Elst  and 
mpany.  At  present  the  company  is  weak,  and  Turkish  finance  is 
eok,  ao  tliat  no  veiy  brilliant  career  can  be  augured  for  it,  but  this 
iy  safely  be  predicted,  that  the  enterprise  will  be  accomplished. 
Here  are  portions  of  the  line  valuable  for  local  puipoaes,  for  which 
e  Ottoman  Porto  will  obtain  its  resources,  and  the  new  political 
ubition  of  Hungary  will  encourage  the  extension  and  developmont  of 
I  milwoy  system  to  tlie  East. 

The  Uiird  portion  is  that  conccRsion  granted  to  Mr.  Greig,  I^Icssrs. 
taxjie,  Stewart,  and  Co.,  and  Bai-on  Winspenre,  being  the  tine  of 
Uw&y  from  Constantinople  or  Scutari,  across  Asia  Minor  to  Aleppo, 
id  thence  by  what  has  been  called  the  Euphrates  Valley  Railway  to 
tgd&d  aud  Busaorah.  The  short  concession  from  the  Ottoman 
irerament  to  the  Euphrates  Valley  Railway  Company  liaving  lapsed, 
is  route  forms  an  integral  part  of  the  new  concession,  and  not,  as 
a  boen  lately  described  in  some  papers,  a  separate  and  distinct  route. 
le  tliird  or  Asiatic  portion  may  be  divided  into  two  sections,  the 
Drtlienj  and  Asia  Mmor  section,  and  the  Southern  and  Euphrates 
llley  section. 
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The  fourth  portion  is  now  in  activity  by  the  running  of  stewnen 
between  Bagdad,  Bussorah,  and  Bombay.  It  will  ultimatelv  be  re- 
placed by  a  Une  of  railway  connecting  Bussorah  and  Kurracnee,  and 
johiing  the  European  to  the  Indian  systems. 

There  are  thus  two  portions  of  the  route  in  activity,  one  in  progrees, 
and  the  remainder,  the  Scutari  and  Bussorah  Railway,  only  in  embryo, 
but  without  the  execution  of  which  we  cannot  obtain  the  advantaged 
of  the  entire  route.    The  topogi'aphical  features  are  those  which  would 
inU^rest  many  members  of  this  Institution,  and  the  discussion  of  which 
would  be  of  great  benefit^  from  the  local  knowledge  they  can  bring  to 
bear  on  the  subject.     This  would,  however,  reqmre  time.     It  will  tt^ 
snilicieut  to  say,  that  on  the  northern  portion,  the  chief  difficulties  aT^ 
in  the  northern  moiuitains  and  in  the  passage  of  the  chain  of  to^ 
Taurus.*    The  latter  arc  the  most  considerable.      On  the  sonthers^ 
section,  the  chief  portion  is  easy,  but  the  branch  from  Aleppo  to  Skan.-* 
deroon  or  Alexandi-etta  passes  over  a  moimtain  range.    The  portiont^ 
am-veyed  are  from  Scutari  to  Ismid  and  Eski  Sheher,  and  from  tt^ 
Mediterranean  to  the  Persian  Gulf.    Much  of  the  luie  would  be  r^^*" 
muneiativo   from  local  traffic,  but  in  the  present  state  of  Turkist^ 
finance,  its  construction  on  such  grounds  cannot  be  expected. 

The  Turkish  guarantee  is  5  per  cent,  on  £20,000  per  mile,  but  thi^^ 
guarantee  must  be  dismissed  from  the  mind.     It  is  of  no  immediat^^ 
value,  and  only  ultimately  available  as  a  collateral  security.    No  onflr 
has,  therefore,  proposed  to  raise  capital  on  this  guarantee,  and  many 
new8pai>ers  have  been  led  in  error  to  discuss  the  project  as  dependent 
on  this  guarantee.     The  consideration  of  such   guarantee  must  be 
abandoned,  and  the  undertakiog  must  bo  established  on  a  different 
basis.     What  are  of  value,  are  the  several  sources  of  revenue  appro- 
priated by  the  Ottoman  Government  to  the  undertaking.    Such  are 
the    Indo-European    telegraph    revenue,  the    Indo-European    postal 
revenue,  and  subsidies  from  the  several  governments,  the  transit  duties 
of  1  per  cent,  on  merchandize,  and  the  revenue  of  the  passenger  and 
goods  traffic.     Thus  the  Ottoman  Government  has,  so  far  as  it  can, 
transferred  to  the  new  undertaking  all  its  own  available  rights  and 
revenues,  and  there  can  be  no  doubt  that  it  would  be  further  disposed 
to  assist.     The  cost  of  the  lino  is  estimated  at  twenty  millions,  a  sum 
which  is  considerable,  but  not  beyond  the  resources  of  the  enterprise. 

If  the  railway  could  be  economically  constructed,  and  worked  for  a 
few  years,  no  competent  authority  doubts  but  that  it  would  jdeld  a  fair 
return,  but  no  one  who  has  experience  believes  it  can  bo  at  once 
remunerative.  What,  therefore,  is  wanted  is  such  assistance  in 
credit  as  will  raise  the  money  on  the  lowest  terms,  and  cause  the 
least  outlay  for  interest,  and  also  such  temporary'  accommodation 
as  may  bo  required  during  the  early  stages,  to  be  repaid  from  the 
ultimate  resources  of  the  undertaking  and  the  collateral  guarantee  of 
the  Ottoman  Porte.  The  burden  of  the  whole  of  this  temporary 
accommodation  to  the  home  and  Indian  govenunonts  would  not  be 

•  See  a  paper  by  me,  "On  the  Dafly  Mail  Route  to  India,"  in  the  Society  of 
Arts  Journal,  voL  xri,  p.  276,  Feb.  2Sih,  1868.— H.  C. 
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heavy,  while  the  revenue  and  political  advantages  would  be  great ; 
bat  there  are  other  governments  which  have  political  and  commercial 
grounds  for  sharing  in  the  operation.  The  pecuniary  assistance  would 
take  the  shape  of  postal  subsidies,  and  in  the  end  there  would  not  even 
"be  pecuniary  loss. 

The  miUtary  aspect  of  the  question  may  be  regarded  under  three 
heads. 

Ist.  The  conveyance  of  intelligence. 

2nd.  The  conveyance  of  OflScers,  soldiers,  and  small  stores. 

Srd.  Defensive  and  offensive  resources,  i-esulting  from  political  con- 
sequences. 

Rapid  intelligence  is  at  all  times  an  essential  military  necessity,  and 
the  first  element  in  effective  movements.  If  this  is  the  case  in  the 
field,  or  in  a  campaign,  it  is  of  the  greater  moment  when  the  anny  of 
operation  is  so  far  removed  from  its  i*eal  base,  as  India  is  from 
fiiglaud.  This  was  most  sensibly  demonstrated  during  the  mutiny. 
Our  Governments  have  since  then  devoted  much  attention  to  the  improve- 
ment of  the  telegraphic  and  postal  communications.  An  essential  part 
of  the  telegraphic  communication  has  been  established  by  the  middle 
route  now  under  consideration,  and  it  requires  little  argument  to  show 
that  its  maintenance  is  imperative,  even  if  a  cable  route  should  be 
hud  south,  and  particularly  in  consequence  of  the  Russo -Prussian 
route  being  made  effective. 

Postal  communication  has  its  absolute  military  value  apart  from 
commercial  value.  In  neither  case  is  this  value  determinable  by  the 
pecuniary  return  in  postal  revenue.  It  includes  the  transmission  of 
orders,  reports,  requisitions  and  returns,  and  the  quicker  the  transmis- 
mmj  the  more  effective  will  be  the  condition  of  discipline  and  ad- 
ndiiistration.  As  by  the  southern  route,  railway  transit  can  at  the 
utmost  be  extended  to-  Brindisi,  while  through  Russia  it  must  be  cir- 
euitous,  so  by  the  middle  route  is  it  direct,  and  the  quickest  mode 
available. 

This  brings  us  to  the  point  of  what  is  the  period  within  which,  mails 
can  be  conveyed  by  the  middle  route.  Taking  25  miles  per  hour  in 
the  first  instance  by  railway,  and  10  miles  by  sea,  this  will  give  us — 

London  to  Bussorah        . .         . ,      144  hours        6  days 
Bussorah  to  Bombay       ..         ..     ICO    „  6|  ,, 

Total 12|  „ 

By  acceleration  of  railway  trains  at  a  more  advanced  period,  and 
assuming  a  rate  of  30  hours,  we  get — 

London  to  Bussorah        . .         . .      130  hours        5  days 
Bussorah  to  Bombay       . .  . .      160     „  Cf    „ 

Total         llf  „ 

From  Bussorah  to  Kurrachce  the  voyage  would  be  about  5  days, 
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giving  a  total  transit  to  Kurrachee  of  11  days  in  the  earlier  periods, 
and  10  days  on  greater  acceleration,  thus  realising  Lieut.  Wnghom's 
prophecy.* 

With  a  railway  along  the  coast^  at  a  speed  of  25  miles  per  hour,  the 
distance  from  London  to  Kurrachee  will  be  ultimately  accomplished  in 
8  days,  to  Bombay  in  10,  and  to  Calcutta  and  Madras  in  10  or  11  days. 

Some  ixirsons  will  make  a  very  small  account  of  the  saving  of  one 
day  between  London  and  an  Indian  station,  but  the  saving  is  more,  for 
there  is  the  saving  of  the  day  on  the  return  mail,  and  on  the  future 
correspondence.  In  this  mstance,  so  soon  as  the  railway  is  extended 
to  Busaorah,  instead  of  a  weekly  mail  to  India,  we  should  get  more 
frequent  communication,  and  with  a  complete  railway  transit  we  should 
obtaui  to  all  India  what  we  now  have  to  most  parts  of  Europe — a  daily 
through  mail. 

Thus  at  present  the  course  of  post  to  Bombay  is  51  days ;  this  will 
be  progressively  reduced  to  25  days  and  to  20  days,  giving  us  18  courses 
of  po.st  in  a  year,  instead  of  7,  and  materially  increasing  and  improving 
the  conununication  of  Departments,  and  of  course  rendering  still  greater 
facilities  in  connexion  with  the  telegraph.  In  10  days  a  document 
could  be  obtained  from  most  parts  of  India,  or  a  written  or  detailed 
order  transmitted  there  on  application  by  telegraph.  The  private 
advantages  must  be  correspondent  to  the  public  benefits. 

The  second  head  for  consideration  is  the  conveyance  of  Officers,  men, 
and  small  stores.  For  Officers  despatched  in  cases  of  emergency,  there 
would  be  the  same  acceleration  as  for  mails,  and  in  case  of  need,  an 
Officer  could  pass  from  London  to  India  in  8  or  10  days.  This  would 
not  he  the  ordinary  course,  though  on  emergency  an  Officer  could  visit 
England  or  India  and  return  in  a  month.  In  the  more  usual  way  some 
portions  of  time  would  be  spent  in  repose,  or  hi  seeuig  the  more  remark* 
able  cities  on  the  way,  and  thus  the  jounieyj  would  be  prolonged.  In 
case  of  need,  sleeping  accommodation  would  be  provided  in  the  trains, 
and  the  mode  of  travelling  which  is  now  adopted  as  far  as  Basiasb 
would  be  extended  to  Bussorah,  and  ultimately  to  Kurrachee. 

There  arc  many  obvious  reasons  why  the  main  body  of  troops  gouig 
to  and  returning  from  India  should  not  be  sent  through  Europe  by  rail- 
way ;  but  still  the  route  may  be  materially  shortened  and  facilitated  as 
compared  with  that  through  Egypt.  The  route  for  troops  will  be  by 
steam  tranfliK)rt  from  England  to  Scanderoon  instead  of  to  Alexandria, 
from  Scanderoon  by  the  Aleppo  branch  and  so  to  Bussorah,  and  thence 
again  by  steam  transport^  with  the  advantage  of  passing  by  the  Persian 
Gulf  instead  of  by  the  Red  Sea. 

It  will  be  seen  that  the  Euphrates  Valley  section  becomes,  in  case  of 
need,  an  independent  means  of  communication  reaching  from  the 
Mediterranean  to  the  Persian  Gulf,  and  available  as  an  alternative  com- 
munication ^vith  the  northern  hne,  and  more  particularly  available  if  the 
northern  section  be  stopped.  In  its  early  stages,  and  as  an  alternative, 
it  affords  a  route  from  Bruidisi,  Trieste,  or  Salonika  to  Scanderoon,  anil 
thence  by  railway  to  Bussorah. 

•  Sec  Journal  of  the  Eoyal  United  Serrico  Institution,  toI.  x,  p.  287.— H.  C. 
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ft  tmdertaldng  has  consequently  tn  he  considered  under  a  double 

it,  aa  a  through  Une  coiinecfed  with  the  European  system,  and  aa 

iphrat«9  Valley  line.* 

the  conveyance  of  Officers,  troops,  and  stores,  these  routes  would 

118  rery  great  advantages,  and  the  Euphrates  Valley  route  would 

cesaible  to  us  so  louff  as  we  maintain  naval  eommumcation  hy  the 

l^rranean  dr  on  the  Indian  Seas. 

these  respwta,  the  uiidertakhig;  has  a  strong  claim  on  our  Govem- 

)  for  contributiou  and  support. 

)  now  come  to  the  third  head  for  consideration,  viz.,  the  pohtical 

ons  of  the  middle  route ;  ami  here  it  may  be  useful  to  paaa  briefly 

any  questions   affecting'  Western,  mid  more  particularly  regard 

m  Europe,  where  exist  the  chief  elemeiita  of  difficulty  and  danger 

I  p««tce  of  tho  world. 

ib'ia  and  Himgaiy  will,  hy  the  extension  of  their  railway  system 

I  eut,  accomplish  au  ardent  deaii-e,  and  obtain  another  chaiHiel  for 

ercial    development  as  well    as  for   the   advancement   of  their 

n  provinces.     In  a  pohtical  point  of  view,  this  double  empire  ha» 

reatest  interest  in  effecting  these  objects,  because  it  would  be 

l^ened  on  the  frontier  most  threatened  and  assaulted,  the  eastern 

orth-easteni.     Austria  would  thus  be  enabled  to  take  an  elective 

in  the  Lower  Danube,  and  give  military  assistance  to  her  chief 

D  ally,  the  Sultan. 

1  nature  of  the  route  throughout,  is  such  that  it  affords  a  secure 

ry  base,  well  within  the  frontiers  and  districts  exposed  to  attack, 

ludeed,  were  the  luie  fi'om  Bawiai^h  to  fiussorah  laid  down  by 

ry  men  for  purely  military  purposes,  it  could  scarcely  be  better 

id.     Wliat  it  wants  to  complete  it,  ie,  sets  of  lines  from  thia 

A)  the  scenes  of  attack,  and  these  will  in  due  course  I'esult  fi-om 

Bcntion. 

)  nature  of  the  main  line  ia  this.     From  the  Austrian  junction,  it 

B  of  Austrian  troops  being  thrown  in  along  the  whole  line  at  the 

■^  the  Danube  for  the  protection  of  that  fi-ontier,  and,  iu  case  of 

of  operating  on  the  south  against  Servia.      The  European  lino 

tes  for  the  movement  of  Turkish  troops  from  Constantinople  or 

serves  in  Asia  for  all  purijoses  of  defence,  and  for  the  protection 

Igaria,  aa  the  Varna  and  Ruschuk  Railway  aasista  in  the  east. 

Uonstantinopla  contingents  from  the  westeiii  powers  can  be  landed 

mveyed  into  the  interior  of  European  Turkey  either  for  activ& 

tee,  or  as  a  reserve,  or  as  an  anny  of  observation  in  support  of 

ih  or  Austrian  troops. 

m  the  moment  that  the  Basiash  or  Belgrade  and  Constantinople 

in  Of^eration,  the  political  situation  of  the  Principalities  will  be 
ed.     Now,  not  only  the  Servian  Slaves  lean  to  the  tlireatenuig- 

of  Russia,  but  the  fiouman-speakiug  Walluchians  are  compel!^ 
3kie  to  a  hostile  state.     There  is  nothing  ou  the  sjjot  able  to 

or  to  protect  Roumania  or  ?ema  except  Russia.    On  the  other 

S  Captain  Tvlec's  paper  "  On  RiiuteB  of  Comnnraicatiiju  witli  Indii 
BojkI  Vmted  Servite  iDslituiion,  vol.  x,  p.  27G,  11S68.— H.  0. 
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hand,  an  allied  anny  of  English,  French,  Austrians,  and  Turks  would 
be  able  to  defend  Rouniania  against  its  natural  enemies,  and  compel 
Servia  to  obey  its  engagements  with  the  Euroi)ean  ix)wcrs.  Our 
resources  could  be  made  available  because  the  route  touches  the 
sea  at  several  ]>oints.  At  Constantinople  there  is  access  to  European 
and  to  Asiatic  Turkey.  By  the  Gulf  of  Scanderoon  our  fleet  could 
land  supplies  for  Asia  Mhior  or  tlie  Euphrates  Valley  route,  and  at 
Bussorah  we  should  have  the  facility  of  landing  Indian  auxiliaries,  and 
of  forwarding  them  throughout  Mesopotamia  and  Asia  Minor. 

It  is  this  power  of  co-oi)eration,  which  w^ould  render  active  proceed- 
ings unnecessary,  for  the  knowledge  that  the  forces  of  England  and 
France  could  be  brought  to  bear  on  regions  hitherto  inaccessible,  would 
alter  the  whole  of  the  eastern  political  relationships. 

Turkey,  it  will  be  seen,  would  be  decidedly  strengthened  in  Europe, 
but  none  tlie  less  in  her  gi*eat  reserve  of  Asia.     It  is  on  the  Asiatic 
side  of  the  Scutari  and  Bussorah  Railway,  that  the  tui'bulent  and  little 
controlled  tribes  of  Koords,  Turkomans,  Ai-abs,  and  others,  are  chiefly 
placiMl ;  these  furidsh  httle  in  money  or  in  men,  while  they  cause  ex- 
p(.*nse  to  the  treasury,  han'ass  the  military  forces,  and  prevent  the 
settlement  and  cultivation  of  the  country.     By  Imnging  streng  bodies 
of  ti'oops  to  bear  on  insurgent  or  disobedient  tribes,  order  has  in  all 
agvs  been  alone  maintained,  and  it  is  in  this  way  that  of  late,  the  rebels 
of  Koordistan  and  of  Little  Aiinenia  have  been  reduced.     The  Turkish 
empire  would  be  relieved  from  sources  of  expense  and  w^oakness,  while 
the  produce  of  the  east,  now  unavailable,  would  fertiUzc  the  commerce 
of  the  west. 

In  the  course  of  time,  other  branch  lines  would  approach  the  frontiers 
and  i^roduco  equivalent  effects.  Indeed,  prosperity,  the  efficient  pro- 
mot  (n-  of  order  and  civilization  would  be  propagated  throughout 
Asiatic  Turkey,  brigandage  would  become  an  ill-pajing  trade  yielding 
more  certain  disaster  than  in-ofit,  and  the  empire  would  possess  greater 
revenues,  more  troops,  and  better  means  of  disposing  of  them. 

We  now  come  to  a  gi*eat  aiid  populous  state,  which,  notwithstanding 
all  our  interest  hi  it,  has  during  this  centiuy  been  isolated  and 
abandoned  to  the  invasions  of  Russia,  I  mean — Persia.  It  would  be 
worth  while  to  make  her  strong,  while  she  is  yet  disposed  and  able 
to  maintain  her  mdependence.  This  will  be  the  result  of  bringing  her 
within  the  European  system,  the  railway  network  of  which,  will  be  con- 
tinuc<l  to  her  borders,  bringing  them  within  five  days'  reach  of  London 
and  Paris.  Within  a  comi)aratively  short  time,  Teheran  will  be 
brought  as  near  these  capitals,  as  Constantinople  lately  was.  This  is 
no  mean  thing.  It  is,  it  is  true,  the  conveyance  of  a  letter  in  five  or 
six  days,  but  in  the  case  of  a  country  like  Persia,  it  means  everything 
which  c^n  result  from  admission  into  the  sphere  of  western  civilization. 
Persia  is  now  busy  with  her  short  trial  railway,  and  has  granted  con- 
cessions for  a  whole  railway  system,  but  bring  her  within  a  week  of 
the  capitalists  of  London  and  Paris,  and  it  becomes  possible  for  their 
trusted  agents  to  examine,  to  negotiate,  to  receive  instructions  and 
authority,  and  to  act  effectively.  Thus  capital  is  made  contributoiy ; 
bur,  also,  what  is  more  than  capital,  knowledge  and  intelligence  in  the 
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application  of  European  processes  to  native  materials.  To  make  Persia 
nch,  to' enable  her  to  turn  her  own  riches  to  her  own  benefit^  is  to 
make  her  strong  at  home  and  abroad.  There  are  commercial  interests 
which  will  induce  France  more  readily  perhaps  than  ourselves,  to 
devote  energy  and  influence  to  Persia ;  from  any  such  operations  we 
shall  benefit. 

To  France,  a  new  career  of  commercial  and  political  ambition  is 
opened  more  direct  in  its  advantages  than  the  Suez  Canal,  and  one 
which  binds  her  more  strongly  to  her  western  ally.  In  tlie  restoration 
and  revival  to  political  power  of  Turkey  and  of  Persia,  she  nmsl  share, 
and  she  thus  obtains  an  opportunity  of  asserting  her  position  as  a 
great  power  where  Prussia  cannot  rival  her;  for  in  Turkey  and  in 
rersia,  Prussia  cannot  as  yet  directly  act. 

The  Suez  Canal,  interevSting  as  that  project  is  to  France,  cannot 
materially  affect  Persia,  and  it  is  only  by  the  middle  route  that  France 
am  touch  this  newly  awakened  country.  By  the  north,  by  the  Rus- 
sian railways  she  cannot  touch  it,  and  all  that  Russia  does,  is  thi-eaten- 
ing  to  the  political  and  conmiercial  influence  of  France. 

We  see,  therefore,  in  these  various  opei'ations  greater  reasons  for 
fhe  maintenance  and  cementing  of  the  western  alliance,  and  thereby 
a  stronger  pledge  for  the  preservation  of  ixjace;  the  gi'eatest  security 
is  to  he  gained,  however,  by  obtaining  the  means  of  placing  the  forces 
of  the  allied  powers  so  as  to  protect  those  countries  most  exposed  to 
attack. 

Under  such  circumst-ances,  for  Russia  to  endeavom*  to  coerce  Turkey 
or  Persia,  would  no  longer  be  a  safe  proceeding,  and  she  would  have  to 
concentrate  her  attention  on  Central  Asia.  At  the  present  moment,  the 
whole  available  force  on  3,000  miles  of  exposed  country,  is  300,000 
^jBik  troops,  to  encounter  the  whole  disposable  iK)wer  of  Russia,  as- 
■iBted  by  naval  operations  on  the  Black  and  Caspian  Seas,  and  having 
nflway  communication  with  the  reserves  on  the  rear.  Under  the  com- 
liiaations  here  described,  the  whole  conditions  may  be  changed  by 
^Wiring  into  the  exposed  countries,  100,000  English  and  native  troops, 
100,000  French,  and  200,000  Austrians ;  Roumania  and  ScTvia  being 
Mtndized,  and  the  Greeks  being  comix41ed  to  desist  from  aiding  the 
loBsians  or  embarrassing  the  allies ;  whilst  the  fleets  of  England  and 
ftance  could  convey  to  their  own  troops,  and  the  contingents  acting 
*ith  them,  the  resources  of  their  arsenals  and  the  improved  appliances 
ofiaodeni  warfare. 

fieferring  to  some  lesser  results,  Muskat,  or  Oman  on  the  Persian 
Galf,  with  which  we  have  been  long  in  alliance,  and  which  exercises 
oouaiderable  influence  on  the  coiist  of  Meki'an  and  the  east  coast  of 
A&ica,  would  also  be  brought  within  seven  or  eight  days  of  England  ; 
•nd  the  growing  trade  between  India  and  the  countries  of  the  Persian 
Golf  and  the  ports  of  Arabia  would  be  promoted. 

In  a  commercial  pouit  of  view,  this  daily  mail  route,  if  carried  out, 
will  affect  the  postal  correspondence  of  Western  EuroiK?  with  one  cjuarter 
of  the  human  race,  will  quicken  the  rapid  development  of  India,  and 
pramote  the  revival  of  Asia  Minor,  Mesopotamia,  and  Persia.  Politically 
ttd  militarily,  it  will  confer  vigour  and  independence  on  the  Empires  of 
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THE    APPOINTMENT,  AND    PROMOTION   OF    REGIMENT^^ 

OFFICERS. 

By  Colonel  A.  Cuningdam  Robertson,  Commanding  2nd  Battalion  8f^^ 

or  KiDg's  Regiment. 

What  are  the  disadvantages  and  defects  of  the  present  system  of  th  ^ 
appoiiitiiieiit  and  promotion  of  oflBcersI 

Can  any  better  svateni  bo  devised? 

Supposing  some  other  system  to  be  better,  would  the  advantages  tc^ 
be  derived  from  adoi)tiTig  it  be  anfficient  to  render  a  change  of  systenE^ 
expedient ;  and,  if  expedient,  are  existing  circmnstances  and  opportn- 
nitics  such  as  to  render  a  cliange  practicable  ? 

Th(\^e  ar(^  questions  which  have  been  frequently  discussed  in  Parlia- 
m(uit  and  by  the  press.  Within  the  last  thirty  years  they  have  been 
four  tiini.'s  investigated  and  reported  upon  by  Royal  Commissions  ;  once 
in  18 10,  again  in  1854,  a  tliird  time  in  1857,  and  a  fourth  time  in  1858. 

I  have  no  doubt  that  they  have  occasionally  occuj)ied  the  thoughts 
of  most  of  those  gentlemen  whom  I  have  this  evenuig  the  honour  of 
addressing. 

The  <»bs(»rvations  which  I  shall  submit  for  your  consideration  will 
have  ref(M*ence  to  the  two  first  of  the  three  questions  I  have  just  stated. 

By  tho  (piestion  **what  system  of  appointment  and  promotion  is 
best."  I  understand,  what  system  is  likely  to  have  the  best  effect  in 
procuring  the  lH.»st  class  of  candidates  for  mihtary  appointments;  what 
the  bc'sl  efi'ect  in  inducing  the  gTcatest  proportion  of  those  who  re- 
ceive connnissions  to  devote  themselves  with  energy  and  diligence  to 
the  study  of  military  matters,  and  to  the  task  of  qualifying  themselves 
for  discharging,  with  i  erfect  efficiency,  the  important  and  oftou  very 
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best  calculated  to  exercise  a  judgment.  If  the  commercial  body  possesses 
these  qualities,  so  do  the  Military  and  Naval  Members  of  this  Institu- 
tion, and  particularly  the  main  ix)rtion  of  them  connected  with   onr 
Eastern  Empire.    War,  when  honourably  directed,  being  but  the  legit  i- 
mate  means  of  securing  i)eace,  so  the  maintenance  of  peace  is  the  most 
honourable  distinction  of  the  soldier ;  but  to  achieve  that,  he  must  be 
able  to  support  the  prestige  of  his  own  reputation  by  the  possession  of 
real  and  ausolute  force.     It  is  to  the  demonstration  of  these  principles, 
uid  the  accomplishment  of  results  in  accordance  therewith,  that  this 
memoir  is  devoted,  and  it  appeals  to  the  members  on  two  subjects  of 
deep  and  vital  importance — ^the  safeguard  of  our  Indian  Empire,  and 
the  maintenance  of  European  i)eace. 
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THE    APPOINTMENT,  AND    PROMOTION   OF   REGIMENT>-^ 

OFFICERS. 

By  Colonel  A.  Cuningiiam  Robertson,  Commanding  2nd  Battalion  8^' 

or  King's  Regiment. 

AVuAT  arc  the  disadvantages  and  defects  of  the  present  system  of  Xt^* 
appointment  and  promotion  of  officers? 

Can  any  better  system  be  devised? 

Snpi)osing  some  other  systom  to  be  better,  would  the  advantages  tcP 
bo  derived  from  adopting  it  bo  sufficient  to  render  a  change  of  systenc^ 
expedient ;  and,  if  expedient,  are  existing  circmnstances  and  opportu*** 
nities  such  as  to  render  a  change  practicable  ? 

These  are  questions  which  have  been  frequently  discussed  in  Parlia- 
ment and  by  the  press.  Within  the  last  thirty  years  they  have  been 
four  times  investigated  and  reported  upon  by  Royal  Commissions  ;  once 
hi  1810,  again  in  1854,  a  third  time  in  1857,  and  a  fourth  time  in  1858. 

I  have  no  doubt  that  they  hfivo  occasionally  occupied  the  thoughts 
of  most  of  those  gentlemen  whom  I  have  this  evening  the  honour  of 
addressing. 

The  observations  which  I  shall  submit  for  your  consideration  will 
have  reference  to  the  two  first  of  the  three  questions  I  have  just  stated. 

By  the  (piestion  "  what  system  of  appointment  and  promotion  is 
best,"  I  understand,  what  system  is  likely  to  have  the  best  effect  in 
procuring  the  best  class  of  candidates  for  military  appointments ;  what 
the  best  effect  in  inducing  the  greatest  proportion  of  those  who  re- 
ceive conunissions  to  devote  themselves  with  energy  and  diligence  to 
the  study  of  military  matters,  and  to  the  task  of  qualifying  themselves 
for  di.scharging,  with  perfect  efficiency,  the  important  and  often  very 
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difficult  duties  wliii-h  devolve  on  those  OfTicers  who  are  appointed  to  the 
comniand  of  regiments  and  of  larger  bodies  of  troops. 

This  is  an  abstract  question,  which  may  be  determined  by  reference 
to  general  principles — to  the  ordinary  recognised  motives  of  human 
action,  and  to  the  general  conditions  of  military  service.  It,  therefore, 
seems  to  me  |HTfectly  suitable  f<:»r  discussion  in  this  place. 

On  the  other  hand  the  question — Is  it  expedient  to  make  a  change  in 
the  existing  system  ? — is  essentially  of  a  practical  nature.  It  must  be 
determined  not  altogether,  nor  even  principally,  by  the  cr>nsideration  of 
what  is  desirable ;  but  chieHy  by  the  consideration  of  what  is  expedient 
and  practicable.  Complicated  financial  calculations,  the  possibility  of 
coudliating  or  comi)ensating  advei*se  personal  hiterests,  and  the  maimer 
iu  which  a  change  of  system  would  affect  the  administrative  details  of 
promotion,  must  all  be  taken  into  account  and  c^irefuUy  and  minutely 
studied,  iu  order  to  determine  whether  the  advantages  ex[jected  to  \)e 
derived  from  a  change  are  sufficient  to  counterbalance  tlie  difficulties 
of  carrying  it  iiito  effect. 

^  It  is  evident  that  the  discussion  of  complicated  practical  considera- 
tions of  this  description,  could  nc^t  Ikj  profitably  attempted  witli  the 
time  at  my  command,  and,  indeed,  even  if  the  time  at  my  command 
were  nnlimited,  could  not  Ix)  satisfactorily  conducted  without  th(*  as- 
nstanoe  of  experienced  officials  thoroughly  versed  in  all  the  adminis- 
trative details  of  the  subject. 

1  therefore  wish  it  to  be  clearly  understood,  that  although  I  entertain 

•  very  decided  and  confident  opinion  tiiat  certain  changes  in  oui*  pre- 

■CQt  system  are  exceedingly  desiral^le,  and  would,  if  effected,  produce 

pWJst  beneficial  results,  yet  I  am  well  aware  that  the  pro<'ess  of  effoct- 

^J^g  these  changes  woidd  l:>e  a  most  difficult  and  delicate  operation  ;  it 

Would  be  opposed  by  so  many  obstacles  and  prejudices,  it  would  be 

•tended  by  so  many  inconveniences,  it  would  inflict  so  great  an  amount 

^  injury  on  individual  interests,  and  create  jsuch  strong  fe4»lings  of 

^''conteut,  that  I  am  by  no  means  surprised  when  I  lind  that  many 

Oficers  of    high  rank  who   have   studied   the   question  thoroughly, 

^ough  fully  admitting  the  evils  of  the  existing  system,  yet  \(K)k  upon 

>Jiy  proposal  to  change  it,  as  most  inexpedient,  if  not,  as  absolutelv  ini- 

pTKticable. 

I  shall  not  attempt  to  examine  the  grounds  on  which  this  opinion 
"Ws.  I  shall  not  even  ventm*e  to  express  any  opinion  of  my  own  as 
to  whether  it  is  correct  or  incorrect.  Altogether  waiving  this  diflicult 
piBctical  question,  but  sui)posing  for  a  moment  that  the  contrary  opinion 
•kill  prevail,  and  that  on  the  li)th  of  this  month,  when  the  question  is 
•gain  debated,  it  shall  Ix)  decided  by  Parliament,  wisely  or  unwisely, 
that  the  present  system  shall  be  changed,  I  shall  endeavour  to  explain, 
*8  briefly  and  as  clearly  as  I  can,  what  other  system  would,  iu  my 
opinion,  be  the  ]x?st  to  substitute  in  its  place. 

If  I  succeed  in  convincing  you  that  the  system  I  shall  hav(^  the 
honour  of  explaining  to  you  is  a  good  system,  one  that  would  work 
better  and  be  more  suitable  to  the  conditi<ms  of  military  service  in  this 
country  than  Sir  Charles  Trevelvan's,  or  than  anv  other  wlii<]i  hv.-^  l)een 
proposed,  I  shall  be  quite  contented.      If  any  one  who  goes  wiili  \xi<^ 
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thus  far,  say  *•  I  adiiiit  all  thisi,  but  still  I  am  not  prepared  to  admit 
that  these  expected  advantages  are  sufficient  to  com])ensatc  for  the 
inconveniences  of  a  change,"  that  person  has  gone  very  nearly  as 
far  as  I  myself  am  prei)ared  to  go.  It  is  true  that  my  opinion 
inclines  the  other  way.  It  api)ears  to  me  that  a  change  of  system 
which  i.s  indubitably  very  desirable,  though  difficulty  ought  not  to 
be  considered  impracticable.  I  am  inclined  to  think  that  a  wise 
an«.l  vigorous  administrator,  heartily  supported  by  the  influence  of  a 
strong  and  ])opular  Government,  if  he  shared  my  belief,  would  find 
no  insuperable  difficulty  in  effecting  the  change.  But  this  is  a  question 
on  which  I  am  well  aware  that  I  am  not  competent  to  fonu  a  tnist- 
worthy  opinion.  I  therefore  beg  leave  altogether  to  decline  its  discus* 
.si  on. 

The  suggested  changes  which  I  shall  present  for  your  consideration 
I  sh:dl  not  venture  to  recommend  as  l)eing  practically  expedient  and 
-suitable  for  immediate  adoption,  but  simply  as  behig  good  in  the  ab- 
stnict,  and  such  as,  apart  from  all  considerations  of  the  injurious  effect 
they  might  have  on  individual  int<n*csts,  would  so  operate  as  to  produce 
beneficial  results. 

The  nn^st  convenient  way  of  presenting  the  subject  for  your  con- 
sideration will  be,  in  the  first  place,  briefly  to  enumerate  the  principal 
evils  and  disadvantages  of  the  existing  system,  then  to  submit  au 
outline  of  a  system  which  it  appears  to  me  would  not  only  be  free  from 
those  evils  and  disadvantages,  but  w^ould  also  so  opeinite  as  to  produce 
results  highly  favourable  to  the  efficiency  of  the  Army ;  and,  lastly,  to 
endeavour  to  illustrate  and  explain  the  manner  in  which  the  different 
J  )ro visions  of  the  scheme  would  operate,  and  the  nature  of  the  re.sult3 
they  might  be  exi>ected  to  produce. 

The  following  statement  of  the  principal  objections  to  the  purchase 
system,  is  taken  from  the  Report  of  the  Conunissioners  of  ]  857.  I 
omit  those  objections  which  are  fomided  on  the  injury  done  to  the 
interests  of  individual  Officers ;  on  the  hardship  and  injustice  frequently 
inflicted  on  Officers  who,  from  their  conspicuous  abilities  and  the  dis- 
tinguished services  they  have  rendered,  have  the  strongest  claims  to 
promotion,  but  are  i)assed  over  l)ecause  unable  to  purchase.  I  shall 
only  notice  those  objections  which  are  founded  on  considerations  of 
what  is  hurtful  to  the  public  interests,  and  injiu'ious  to  the  efficiency 
of  tho  Army  : — 

The  }»urchase  system,  in  the  oi)inion  of  many  of  the  witnesses 
examined  b}'  the  Conunissioners,  imi)air8  the  efficiency  of  the  Anuy,  by 
giving  an  undue  pre-eminence  to  wealth,  by  tfiscouraging  exertion,  and 
by  depix\Msing  merit.  Under  existing  regulations  there  is  little  induce- 
ment foi*  Ollicers  to  acquire  proficiency  in  the  science  of  war.  An 
OiliiHT  who  pi^rforms  his  routine  duties,  and  who  keeps  a  sum  of  money 
avaihd)le  for  the  purchase  of  promotion  as  opportunities  offer,  may  look 
forward  with  confidence  to  tlu>  attaimnent  of  high  military  rank. 
Heiici^  when  the  responsible  advisers  of  the  Crown  are  obliged  to  pre- 
pare for  the  ccjntingencies  of  war,  and  to  reconnnend  her  Majesty  to 
nsnue  a  (-ommandtT  for  her  armi(ss  in  the  fiehl,  they  nnist  necessarily 
select  from  among  Oftiwrs  who  have  risen  by  pun-hase,  and  who  have  ob- 
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Jiefr  rank,  not  from  proveJ  capat-'it/  and  ackuowledged  fitness,  but 
le  curi'eiit  of  promotion,  and  from  having'  been  able  to  avail  tliem- 
rf  opportunities  of  buying  advancement. 

country  will,  therefore,  commence  the  operationa  of  a  war  under 
vantage,  as  compared  with  thoae  foreign  states,  where  all  the 
on  the  higher  grades  have  been  subject  to  several  selectiooB, 
ly,  therefore  (if  the  power  of  selection  hits  been  honestly  and 
exercised),  be  relied  on  as  men  of  proved  efficiency  and  superior 

substance  of  these  and  of  other  objections  are  summed  up  by 

nmissioners  in  these  words : — 

be  purchase  system,  it  is  said,  restricts  the  immber  of  those  from 

Officers  can,  in  the  first  instance,  be  obtained. 

;  deadens  the  feelings  of  emulation  and  the  eageniesa  to  acquire 

f  knowledge. 

;  renders  men  eligible  for  the  highest  command  without  taking 

OTiity  that  they  are  fitted  for  such  a  position, 

)te  the  wonls  of  the  report,  but  1  may  mention  that,  for  reasons 

I  shall  afterwards  state,  I  do  not  attach  any  practical  importance 

first  of  these  objections.* 

B  18  anothei'  objection  not  prominently  indicated  in  the  Report  of 

nmissioncrs,  but  which  appears  to  me  to  be  of  as  great,  or  even 

r,  importance,  than  any  of  the  three  they  have  enumerated.    To 

jection,  as  liaving  been  to  a  i;ertaiu  extent  overlooked,  I  would 

ipecial  attention. 

practice  of  promoting  in  the  saraa  regiment,  juniors  over  the 

jf  seniors,  and  thus  i-eversing  cstabHshed  relations  of  subordi- 

and  reciprocal  obligations  of  command  and  obedience,  ia  ex- 
f  injurious  to  discipline.    The  tendency  of  the  practice  is  to 

nou-purchasing  seniors  averse  to  exercise  their  authority,  and 
br  purchasing  juniors  impatient  of  control.  It  has  also  a  tcn- 
to  foster  in  the  minds  of  young  Officers  a  feeling  of  indifferencb 
ing  the  careful  performance  of  routine  duties,  and  of  something 
atempt  for  that  species  of  professional  merit  which  consists  in  a 
to  and  minute  knowledge  of  regimental  work. 
ly  own  experience  I  know  two  Adjutants  each  of  whom  was 
Bed  ovei'  1-1  times.  Both  the.se  Adjutants  were  first-rate  Officers. 
Iiad  trcuncd  and  instructed,  from  the  time  of  their  joining  as 
B  until  their  promotion,  several  of  the  Officers  who  became  their 
■rs  in  rank. 

er  a  system  which  permits  such  scandals  as  these,  it  is  quite 
i,  and  a  thing  to  be  expected,  that  it  is  not  considered  a  disgrace 
OflSeer  to  be  grossly  ignorant  of  his  duty,  and  that  the  instruc- 

the  Officers  of  a  regiment  is  often  a  much  more  difficult,  and  a, 
uore  thankless  task  than  the  instruction  of  the  non-commissioned 
S  and  privates,  or  (to  use  a  somewhat  different  indication  of  the 
if  military  feeling  amongst  Officers)  that  in  some  regiments  this 
Institution  should  not  receive  that  amount  of  support  which,  con- 
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sideriug  the  great  professional  interest  of  its  objects,  the  admirable 
means  it  affords  of  promoting  those  objects,  and  the  very  moderate 
amount  of  the  subscriptions  it  requires  from  its  members,  it  seems  faiily 
entitled  to  claim  from  the  Officers  of  the  Army. 

Now,  it  is,  I  think,  quite  clear  that  this  class  of  objections,  viz.,  those 
which  have  reference  not  to  individual  interests,  but  to  the  interests  of 
the  State,  cannot  bo  obviated  by  substituting  for  the  system  of  promo- 
tion by  purchase,  a  System  of  promotion  by  seniority. 

The  system  of  promotion  by  seniority,  is  quite  as  destructive  as  the 
system  of  promotion  by  purchase,  of  all  motives  to  voluntary  exertion, 
and  of  all  j^ersevering  and  vigorous  effort  for  the  attaimnent  of  profes- 
sional excellence. 

The  one  system  is  quite  as  incapable  as  the  other  of  affording  any 
guarantee  that  Officers  of  rank  shall  possess  the  requisite  natural 
Ciipacity,  and  the  requisite  amount  of  acquired  knowledge,  to  exercise 
efficiently  the  important  fimctions  of  commanding  a  regiment,  or  larger 
body  of  troops.  In  point  of  fact,  instances  of  manifest  incompetency 
among  Officers  of  rank  are  quite  as  frequently  met  with  in  the  seniority 
service  of  the  Royal  Artillery  as  in  the  purchase  services  of  the  Guards, 
cavalry,  and  Hne. 

Ilence  then  we  are  driven  to  the  mevitablo  conclusion,  that  the  only 
possible  mode  of  remedying  the  evils  of  the  purchase  system,  is  to 
devise  some  plan  of  comparing  and  testing  the  abiUties  and  acquire- 
ments of  each  individual  Officer,  and  of  selecting  those  for  promotion 
whom  we  have  ascertained  to  be  the  most  capable  of  performing 
efficiently  the  duties  of  the  higher  grade.  The  soimdness  of  this  con- 
clusion is  incontrovertible.  It  is  admitted  that  it  would  be  extremely 
desirable  and  beneficial  to  adopt  the  principle  of  selection  according  to 
merit,  but  we  are  told  by  the  highest  authorities  that,  havmg  reference 
to  the  state  of  feehng  in  the  Array,  and  to  the  social  constitution  of 
society,  it  is  quite  im|K)ssible  to  devise  any  plan  of  practically  applying 
this  principle  which  would  produce  satisfactory  results. 

Sir  George  CornewaU  Lewis,  in  his  speech  on  the  motion  made  by 
Su*  De  Lacy  Evans  in  M^,  1862,  for  the  abolition  of  promotion  by 
purchase  to  the  rank  of  Lieutenant- Colonel,  said  that  though  Lorcl 
Herbert  was  fully  con^-incod  that  the  proposed  change  was  desirable, 
he  was  deterred  from  bringing  forward  any  measure  to  give  effect  to 
his  views  because,  when  he  came  to  consider  the  question  closely,  he 
found  it  was  embarrassed  by  great  difficulties  of  detail. 

The  only  method  of  practically  applying  the  principle  of  selection  to 
the  promotion  of  Officers,  brought  under  the  notice  of  the  Royal  Com- 
mission of  1857,  and,  therefore,  probably  the  only  method  considered 
by  Lord  Ilerbei-t,  was  the  Prench  plan  of  committing  the  task  of 
selection  to  the  absolute  disci-etion  of  the  Minister  of  War,  guided 
by  the  reports  of  Inspecting  Generals. 

Ilis  Royal  Ilighncss  the  Duke  of  Cambridge  records  his  opinion 
regarding  the  inexpediency,  or  rather  impracticability,  of  introducing 
this  method  of  selection  into  the  British  Service,  in  tho  following 
terms : — 

'*  My  opinion  is  very  decided  that  the  power  of  selection  is  impos- 
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'•  sible,  whether  it  be  cxerciscrl  by  a  militaiy  man,  or  whether  it  is  to  be 
"  exercised  bv  a  civilian ;  and  I  do  not  think  that  any  man  having  that 
**  power  would  hold  his  position  for  six  months  in  this  countr}'.  livery 
"  appointment  is  now  so  questioned  and  criticised  tliat  it  would  be 
^  impossible  to  give  good  i-easons  for  promoting  junior  men,  and  it 
'•  would  come  to  seniority." 

In  the  evidence  given  by  Earl  Grey,  the  same  opinion  is  expressed. 
He  says, — 

"  I  am  persuaded  that  during  peace  a  system  of  selection  in  this 
**  country  is  practically  impossible.  I  do  not  believe  that  any  Com- 
*'  mander-in-Chief  or  any  (joverrnnent  would  ever  be  able  to  exercise 
**  that  power  of  choosing  officers,  and  they  would  take  refuge  from 
^attacks  on  the  score  of  favouritism,  to  which  thoy  would  be  exj)osed 
**  by  any  selection,  b}^  following  blindly  the  system  of  seniority  in  time 
"  of  peace.  The  Commander-in-Chief  for  the  time  being  would  know 
"that  when  a  lieutenant-colonelcy  or  a  majority  fell  vacant,  if  he 
**  appointed  the  next  officer  in  succession,  he  would  Ix?  comparatively 
"exempt  from  obloquy;  but  on  the  other  hand,  though  he  had  a  strong 
"  opinion  that  there  might  be  some  very  able  officer  in  a  junior  rank,  ho 
*•  won  Id  not  be  able  to  prove  it  to  the  satisfaction  of  others,  and  ho 
*•  would  be  afraid  of  the  suspicion  he  would  incur,  and  he  would  not 
"  have  sufficient  finnness  to  do  what  perhaps  the  public  interest  required. 
"Under  a  free  Government  the  difficuhy  of  selection  is  much  greater 
^than  under  an  arbitrarv  Government.  A  man  who  has  no  account  to 
••give  to  anyl)od3'of  the  ininciples  on  which  his  selection  is  made,  looks 
"to  nothing  but  his  own  judgment,  and  can  act  iji  a  very  different 
"manner  from  what  can  l»e  done  in  this  countrv." 

Now,  if  no  other  exi)t»dient  could  be  devised  for  ciu'rying  out  the 
principle  of  selection,  excepting  that  of  entnistingthe  task  of  deciding 
respecting  the  relative  merits  of  oflicei-s  to  individual  discretion,  I 
•iKmld  certainly  consider  tlu^  opinions  I  have  quoted  sufficient  to  prove 
that  in  this  country  it  would  be  practically  impossible  to  work  the  prin- 
ciple of  selection  in  a  satisfactory  way.  Nor  should  I  adopt  that 
opinion  merely  out  of  di^fereuci?  \o  the  gi*eat  authority  and  eminent 
positions  of  the  lloyal  Duke  and  of  the  noble  Earl.  The  truth  and 
force  of  the  considerations  by  which  their  oj^inion  is  supported,  cannot 
fail  to  be  appreciated  by  every  one  ac(|uainted  with  the  feeling  of  tho 
Army,  and  with  the  irresistible  influence  which  public  opinion  in  this 
country  exercises  over  the  con<luct  of  affairs. 

It  appeal's  to  me,  however,  that  these  considerations  which  convinced 
Lonl  Grey  and  the  Duke  of  Cambridge  that  it  wouM  l)c  jnactically 
impossible  to  exercise  the  power  of  selection,  do  not  ai)j)ly  to  the  i)rin- 
dple  of  the  system,  but  <'xclusiv(^ly  to  the  i^rticular  method  adopted 
by  the  French,  of  giving  practi<:*al  elTect  to  that  principle. 

Another  method  of  giving  eff(»ct  to  the  principle  has  suggested  itself 
to  me,  which  is  c<?i1:ainly  simpler,  which  I  think  would  be  equally  effica- 
cioiis,  and  by  which  all  the  difliculties  of  canying  out  the  French  method 
would  be  cvade<l.  What  I  suggest  is,  that  certain  dellnite  qualifications 
shooid  be  required  from  every  officer  as  an  essential  condition  of  pro- 
motion.    That  qualified  and  unqualified  officers  should  be  arranged  in 
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separate  list^,  and  that  the  senior  in  the  list  of  qualified  oflSoers  should 
be  selected  for  promotion.  The  qualification  for  promotion  in  the  junior 
I'aiiks  being  of  a  kind  which  none  but  the  absolutely  incompetent,  or 
incorrigibly  idle,  could  possibly  fail  to  attain.  On  the  other  nand,  the 
qualification  required  for  promotion  to  the  rank  of  field  officera  should 
be  such  as  only  allowed  of  its  being  attained  by  a  limited  number  of 
oflicers  distinguished  by  superior  abiUty  or  favoured  by  special  oppor- 
tmiities. 

There  would  probably  be  considerable  (fifficulty  in  fixing  upon  any 
qualification  for  promotion  to  the  higher  ranks  which  would  be  general] j 
recognised  as  a  satisfactory  test  of  fitness  for  command ;  but  whatever 
might  be  the  nature  of  the  qualification  appointed  by  regulation  as  the 
condition  of  promotion,  there  would  be  no  difficulty  whatever  in  de- 
vising a  method  of  ascertaining  what  officers  possessed,  and  what  officers 
did  not  possess,  the  requisite  qualifications  which  would  be  i^egarded  by 
every  one  as  perfectly  fair  and  satisfactory. 

The  Official  entrusted  with  the  duty  of  deciding  i*e8pecting  the  quali- 
fications of  officers  would  not  be  required  to  exercise  any  arbitrary  power 
of  selection.  He  would  only  be  required  to  exercise  the  functions  of  a 
judge  to  determine  concerning  a  matter  of  fact  capable  of  being  ascer- 
tained by  definite  evidence.  His  decision  would  not  be  liable  to  be 
impugned  as  erroneous,  either  on  the  ground  of  want  of  discrimination, 
or  of  wilful  partiaUty. 

The  following  outline  is  intended  to  illustrate  the  manner  in  wliich  a 
code  of  regulations  might  be  framed  for  applying  the  principle  of  selec- 
tion to  the  appointment  and  promotion  of  regimental  officers  in  the 
method  suggested : — 

As  i*egards  the  financial  effect  of  the  proposed  regulations,  it  did 
not  apjiear  to  me  likely  that  Parliament  would  sanction  any  large 
grant  of  money  for  the  purpose  of  effecting  improvements  in  the  pro- 
motion of  Officers  ;  indeed,  I  do  not  think  that,  due  regard  being  hacl 
to  more  urgent  military  objects,  a  large  outlay  for  such  a  purpose 
would  be  justifiable.  I  have  therefore  looked  upon  one  of  the  essen- 
tial conditions  of  the  problem  to  be,  that  the  change  of  system  should 
be  effected  without  expense,  and  I  have  accordingly  so  fi'amed  my 
suggestions  that  none  of  them  involve  any  addition  to  the  army  esti- 
mates. 

Outline  of  a  plan  for  regulating  the  appointment  and  promotion  of 
regimental  Officers  :* — 

I,  Regimental  officers  to  consist  of  three  grades,  subalterns,  captains, 
and  field  officers. 

II.  Vacancies  in  the  estabfishment  of  subalterns  to  be  filled  up  in  the 
following  manner : — A  certain  portion,  say  one-fifth,  to  be  bestowed 
gratuitously. 

1st.    On  pupils  of  the  Military  Colleges,  selected  by  competitive 
examination. 
2nd.  On  non-commissioned  Officers  specially  recommended  for  dis- 

•  Tliis  outline  was  first  published  in  the  "Army  and  Nary  Gazette"  28th  of 
March  lost.— A.  C.  B* 
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tingfuished  conduct  in  tbe  field,  conditionally  on  their  passing  a  defined 
educational  examination. 

drd.  On  non-commissioned  Officers  specially  recommended  for  supe- 
rior ability  and  efficiency,  and  ascertained  b}'  examination  to  possess 
the  same,  or  nearly  the  same,  educational  qualifications  as  those 
exacted  from  candidates  for  commissions  not  selected  from  the 
ranks.* 

The  remaining  vacancies  (viz.,  four-fifths  of  the  whole)  to  be  ^ven 
to  any  applicant  approved  of  by  the  Commander-in-Chief  conditionally 
OQ  his  passing  a  prescribed  medical  and  educational  examination,  and 
on  his  paying  an  appointment  fee  of  such  amount  as  might  from  time 
to  time  be  determined  by  reference  to  the  ratio  existing  between 
applicants  and  vacancies — small  in  amount  during  time  of  war,  gra- 
doaUy  rising  daring  the  continuance  of  a  long  peace.  This  appoint- 
ment fee  to  be  paid  unconditionally,  not  subject  to  any  claim  for 
repayment  on  the  Officer  quitting  the  Service. 

III.  Vacancies  in  the  rank  of  Captain  to  be  filled  up  regimentally  by 
seniority,  conditionally  on  the  senior  having  passed  a  prescribed  pro- 
fessional examination.  All  qualified  subalterns,  if  not  previously  pro- 
moted to  vacancies  in  the  establishment  after  a  certain  tenn  of  service, 
say  12  years,  to  be  i)romoted  by  brevet,  and  bonie  on  the  regimental 
strength  as  supernumerary  Captains.  Captains  after  25  years  to  be 
permitted,  and  after  80  years  compelled,  to  retire. 

IV.  Vacancies  in  the  rank  of  Field  Officers  to  be  filled  up  according 
to  their  Army  seniority  from  classified  lists  of  Captains  possessing  one 
or  more  of  the  following  special  qualifications,  or  of  such  others  as 
nught  be  established  by  regulation  as  suitable  tests  of  superior  ability, 
and  the  possession  of  which  should  be  declared  as  an  indispensable 
condition  to  render  an  Officer  eligible  for  promotion  to  this  rank : — 

a.  Brevet  rank  conferred  for  distinguished  service  and  proved 
capacity  in  the  field. 

ft.  Having  been  selected  for  the  appointment  of  Adjutant,  and 
havine  performed  the  duties  of  the  appohitment  satisfactorily  for  a 
period  of  not  less  than  three  years. 

c.  Having  obtained  admission  to  the  Staff  College  by  competitive 
examination,  and  received  on  quitting  it,  a  certificate  of  possessing  a 
thorough  knowledge  of  all  the  subjects  embraced  in  the  prescribed 
coarse  of  study. 

d.  Any  Captain  reported  by  the  Officer  commanding  his  regiment, 
recommended  by  the  Inspecting-General,  and  considered  by  the  Com- 
mander-in-Chief to  have  established  a  claim  to  promotion,  by  th(» 
ability  displayed  in  performing  some  special  service,  or  by  having  in 
any  other  way  evinced  distinguished  capacity. 

Qualified  Captains  to  be  divided  into  three  classes :  the  first  con- 

♦  To  carry  out  these  two  sucgestions  in  a  satiefactory  v^ay,  it  would  bo  ncccesan- 
to  establish  a  training  school  fop  non-conimiMiioncd  Ofliocra,  similnr  to  the  Stati' 
CoUege  cfltablifihed  for  training  commissioned  Oflleers.  I  may  state  tliat  in  my 
omnion  the  effect  of  adopting  these  regidations  would  be  to  diminish,  not  toincrensc. 
the  number  of  promotions  from  the  ranks  ;  fewer  would  be  promoted,  but  these  few 
would,  in  respect  of  intelligence  and  education,  be  etjual  to  tht  generality  of  officers. 
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tainiiif^  all  those  who  possess  the  three  qualificatious  r?,  ft,  and  c ;  the 
second  of  those  who  possess  any  two  of  them ;  and  the  third  to  consist 
of  those  who  possess  any  one  of  the  four  qualifications  a,  5,  c,  and  d. 
Vacancies  in  the  rank  of  Field  Officers  to  be  filled,  first  by  Captains  of 
the  first  class,  in  the  order  of  their  army  seniority ;  then  by  Captains 
of  the  second ;  and  lastly,  by  Captains  of  the  third  class,  their  seniority 
to  reckon  from  the  date  of  their  commission  as  Captain,  not  from  the 
date  of  their  being  placed  on  the  qiiaUfied  list. 

The  Regimental  establishment  of  Field  Officers  to  consist  of  one 
Colonel  and  of  one  Lieutenant-Colonel;  the  Colonel,  after  seven 
years*  service,  or  on  attaining  the  age  of  60,  to  retire  with  the  rank  of 
Brigadier-General,  and  on  the  full  pay  of  his  regimental  rank ;  the 
Lieutenant-Colonel  to  succeed  to  the  vacancy. 

V.  Exchanges  to  be  permitted  in  all  ranks  excepting  that  of  Colonel 
commanding  a  regiment ;  the  Officers  exchanging  not  being  placed  at 
the  bottom  of  the  rank  to  which  they  belong,  but  each  taking  the 
same  place  as  the  other  occupied  in  their  respective  regiments. 

VI.  No  restrictions  to  be  placed  on  Officers  accepting  money  as  a 
consideration  for  exchanging  or  for  retiring  from  the  Service. 

It  will  be  observed  that  the  proposed  provisions  for  the  appointment 
of  Officers,  although  modified  by  important  differences  of  detail,  are  in 
their  general  principles  substantially  the  same  as  those  of  the  system 
at  present  established  by  regulation. 

It  is  one  of  the  indispensable  conditions  of  a  sound  military  system, 
that  in  the  organization  of  the  two  gieat  classes  of  Officers  and  soldiers, 
the  artificial  distinctions  of  militaiy  rank  should  correspond  with  rerf 
social  differences  of  birth  and  breeding ;  that  the  Officers  should  pos- 
sess such  social  advantages  as  should  render  them  the  natmTil  leaders 
of  those  placed  under  their  command  ;  that  they  should  possess  a  more 
cultivated  intelligence,  purer  and  more  delicate  feelings,  more  refined 
manners,  higher  and  more  scrupulous  ideas  of  honour  and  duty. 

As  compared  with  other  military  systems,  it  seems  to  me  a  peculiar 
excellence  of  the  constitution  of  the  British  Army  that  the  social 
relation  between  the  Oflicers  and  soldiers,  is  such  as  to  render  the 
exercise  of  connnand  easy  and  singularly  effective.  In  an  Army 
recruited  by  voluntary  enlistment,  it  is  obWous  that  the  low  rates  of 
military  pay  can,  as  a  general  rule,  only  secure  the  services  of  soldiers 
drawn  from  the  most  destitute  and  ignorant  classes  of  unskilled 
labourers.  On  the  other  hand,  the  necessity  for  [)0sses6ing  certain 
educational  quafifications,  and  for  paying  a  largxi  sura  of  money  as  the 
condition  of  receiving  a  commission,  are  provisions  which,  combined 
with  the  social  consideration  accorded  to  military  rank,  secure  for  the 
British  Army,  a  class  of  Officers  so  suix3rior  to  soldiers  in  social  posi* 
tion,  that  the  authority  conferred  on  the  Officer  by  their  commissions 
is  supported  by  a  strong  moral  influence  exerted  on  the  opinions  and 
feelings  of  the  soldiers.  This  produces  a  relation  between  them  and 
their  Officers  extremely  favourable  to  the  successful  exercise  of  com- 
mand, and  extremely  favourable  for  inspiring  the  soldiers  with  confi- 
dence in  their  Officers  and  respect  for  their  authority. 

In   the  French  Anny,  on  tlie  other  hand,  where  the  soldiers  are 
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drawn  by  conscription  from  all  ranks  of  the  population,  where  many 
soldiers  serving  in  the  ranks  are  in  point  of  Mrtli,  intelligence,  and 
education,  equal  to  many  of  the  Officers  nnder  whom  they  arc  scr\'ing, 
it  is  obvions  that  tho  relation  existing  between  the  Officers  and  the 
soldiers  is  unfavourable  to  the  prestige  of  militarj"  authority  and  the 
efficient  exercise  of  command,  that  it  in  difficult  for  an  Officer,  unless 
endowed  with  personal  qualities  of  a  very  high  order,  to  exert  a 
powerful  influence  over  his  men,  to  inspire  them  with  confidence  and 
respect,  and  to  obtain  from  them  unquestioning,  willingly  accorded 
obedience. 

As  to  the  objections  which  are  often  urged  against  making  a  money 
payment  a  condition  of  obtaining  military  rank,  I  think  it  will  be 
found  on  consideration,  that  all  reasonable  objections  to  the  purchase 
STStem  apply  exclusively  to  that  part  of  the  system  which  authorizes 
tne  purchase  of  promotion.  To  require  the  payment  of  a  sum  of 
money  as  one  of  the  conditions  of  obtaining  admission  to  the  military 
serrice,  and  of  receiving  a  valuable  appointment  from  the  State,  is  jx?r- 
fectly  equitable  in  principle.  Considered  with  reference  to  the 
interests  of  individuals,  it  does  not  involve  the  disregard  of  any  legiti- 
mate claim.  Considered  with  reference  to  the  interests  of  the  public, 
the  right  of  the  state  to  demand  that  a  price  slK)uld  be  paid  for  a  first 
commission,  is  perfectly  analagous  to  the  right  of  a  master  to  require 
that  a  fee  should  be  paid  by  his  apprentice.  The  Officer  on  whom  a 
commission  is  conferred,  receives  as  an  equivalent  for  the  purchase 
money  paid  to  the  state,  instruction  in  his  military  duties,  and  admis- 
sion into  a  service  possessing  many  advantages  and  many  valuable 
privileges. 

These  considerations,  I  think,  are  sufficient  to  establish  my  opinion 
that  the  demand  of  an  appointment  fee  is  jv^rfectly  legitimate,  a 
demand  which  tho  state  is  fairly  entitled  to  make  ;  and  I  think  it  may 
be  shown  that  what  is  right  in  principle,  is  also  expedient  in  policy. 

The  following  are  the  reasons  which,  in  my  oj anion,  render  it  ex- 
pedient to  exact  an  appointment  fee  from  the  majority  of  those  who 
apply  for  commissions : — 

1.  To  make  the  expenditure  r»f  a  considerable  sum  of  money  one 
of  the  conditions  of  obtaining  a  commission,  has  olniously  a  tendency 
to  restrict  applicants  to  a  class  superior  in  social  ))Osition  to  the  class 
to  which  the  majority  of  those  belong,  who  are  placed  under  the  com- 
mand of  the.  Officers  of  the  Army. 

The  advantages  of  this  difference  between  the  social  pofjition  of 
the  Officers  and  soldiers  of  an  arinv  has  been  alr(?julv  i Minted  out. 
But  without  denying  that  this  is  an  advantage*,  it  may  bo  ohjj'ctcd  that 
it  is  obtained  at  the  expense  of  a  greater  disadvantage.  It  may  be  said, 
and  it  was  actually  said  by  several  of  the  witnesj^os  exanjined  by  the 
Ro3*al  Commission  of  18G7,  that  by  restricting  th<r  selection  of  OHicers 
to  a  particular  class,  many  [»ersons  are  excluded  who,  by  tlirir  natural 
endowments,  arc  speciall^^  adapted  for  tho  military  j>rof(»ssion,  and 
thus  the  average  ability  of  the  Officers  will  be  lower  than  if  no  money 
qualification  were  exacted  from  applicants  for  connnissions.  I  think 
it  must   be   admitted   that  every  restriction  which   in  any  drL'-roe 
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narrows  the  field  of  selection  must  to  some  extent  operate  in  the 
manner  alleged.  But  so  long  as  a  considerable  proportion  of  yacandes 
are  reserved  for  gratuitous  distribution  among  specially  qualified  non- 
commissioned officers  and  the  most  distinguished  pupils  of  the  military 
schools,  and  so  long  as  no  one  is  permitted  to  purchase  a  commissioa 
whoso  fitness  for  the  appointment  has  not  been  ascertained  by  au 
educational  examination,  and  by  other  suitable  tests,  I  do  not  think 
that  this  objection  need  be  accounted  of  much  practical  importance.^ 

2.  It  is  a  great  advantage  to  an  Army  if  a  considerable  proportion 
of  it«  Officers  retire  from  it  at  an  early  period  of  their  service.  Tins 
quickens  the  promotion  of  those  who  remain,  and  diminishes  the  average 
age  of  those  serving  in  the  higher  ranks.  Now  it  is  obvious  that  the 
number  of  Officers  possessing  sufficient  private  means  to  enable  them 
to  retire  at  an  early  period  of  their  service,  will  probably  be  incr^tsed 
much  in  the  same  ratio  as  the  value  of  the  appointment  fee  is  raised, 
and  the  proportion  of  appUcants  for  commissions  from  whom  it  is 
exacted,  is  increased. 

3.  The  payment  of  an  appointment  fee,  liable  to  forfeiture  in  case 
of  inefficiency  or  misconduct,  is  a  pecuniary  guarantee  for  the  ability 
and  good  conduct  of  every  one  who  pays  the  fee. 

These  three  advantages,  more  or  less  directly  connected  with  the 
system  of  making  payment  of  money  one  of  the  qualifications  required 
fi'om  applicants  for  commissions,  have  reference  to  the  general  con- 
ditions of  military'  service ;  none  of  the  three  have  any  special  reference 
to  the  circumstances  of  any  particular  Army.  In  whatever  Army  the 
system  were  introduced,  its  tendency  would  bo  to  secure  for  that 
Army,  the  three  advantages  I  have  enumerated. . 

There  is  a  fourth  advantage  which  exceeds  in  practical  importance 
the  value  of  the  other  three  combined,  and  which  has  a  special  and 
exclusive  reference  to  the  peculiar  constitution  of  our  own  Army. 

By  exacting  from  between  three-fourths  and  four-fifths  of  the  ap- 
plicants for  commissions  in  the  Guards,  cavalry  and  infantry,  an  ap- 
])ointment  fee,  not  larger  than  could  be  easily  obtained  without  check- 
ing the  present  demand  for  commissions,  a  fund  would  be  formed 
sufficient  to  pay  the  interest  of  the  sum  required  to  afford  compensa- 
tion to  any  Officer  who  chose  to  avail  himself  of  the  right  conferred  on 
him  by  existing  regulations,  to  retire  from  the  Service  by  the  sale  of 
the  commissions  he  has  purchased.  Thus  means  would  be  provided  of 
defraying  the  expense  of  abolishing  the  present  iwrnicious  system  of 
purchase  of  promotion,  and  of  substituting  hi  its  place,  a  system  of 
l)romotion  by  selection,  without  adding  a  single  shilfing  to  the  Army 
estimates. 

In  the  year  1856,  the  Royal  Commission  estimated  the  total  sum  at 
that  time  invested  in  the  purchase  of  commissions,  to  be  about  seven 
milhons.  But  in  calculating  the  amount  which  it  would  be  necessary  to 
raise  in  order  to  provide  compensation  to  Officers  for  withdrawing  from 
them  the  right  to  sell  their  commissions,  it  would  be  necessary  to  de- 
duct from  this  estimate  the  value  of  the  commissions ;  firstly,  of  all 
those  officers  who  die  in  the  Service ;  and  secondly,  of  all  those  who, 
instead  of  selling  out,  prefer  retiring  on  full  pay,  or  remaining  in  the 
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ieo  until  promoted  to  the  rank  of  Major- Geu era!.     These  deiUiP- 
woiiUI  probably  reduce  the  amount  by  two  milliona  or  two  mil- 
and  a  half. 
[hi  tile  other  hand  no  doubt,  OfBcers  wishing  to  retire  from  the  Sei'- 

"I  wonld  claim,  not  only  the  regulation  value  of  their  commisBions, 
also  the  amount  paid  by  them  above  regulation;  and  iL  is  probable, 

;  BUbject  to  certain  iimitationa,  equity  would  require  that  claim  to  lie 
iceded,  This  would  cause  an  incrcaai!,  equivalent,  or  possibly  more 
tn  equivalent,  to  the  reduction  stated  above.  Upon  the  whole,  perhaps, 
fen  niilljona  may  be  assumed  as  a  tolerably  near  approximation  to 

sum  that  would  be  required  for  compensation,  if  the  present  system 

aorchase  were  abolished. 

low,  the  interest  of  seven  millions,  at  3i  per  cent.,  is  £245, OOf) ;  tlii« 
D,  divided  by  350,  the  annual  number  of  vacancies  which  it  is  sng- 
Ited  might  be  disposed  of  by  purchase,  would  give  £700  as  the  value 
tbe  appointment  fee  requisite  to  be  paid  in  order  to  produce  tliiasum. 
ine  this  does  not  exceed  what  would  Ije  easily  obtained  in  time  of 
. ,  without  diminishing  the  number  of  applicants  for  commissions. 
M  course  it  will  be  understood  that  I  am  only  calculating  what 

lid  be  the  average  price  necessary  to  be  obtained  for  each  commis- 
_L — not  that  I   mean  to  suggest  that  commissions  in  the  Guards 
ralry  and  lufantiy  should  he  charged  at  the  same  uniform  rate. 
rhesc  arc  all  the  observations  I  have  to  offer  concerning  the  ap- 

Qtmcnt  of  Officers.     1  now  proceed  to  tho  more  important  and  much 

re  difficult  subject  of   their  promotion    from  the    lowest  to  the 

best  regimental  grade. 

,  shall  consider  separately  each  of  the  four  qualilications,  the  po.*- 

Bioii  of  one  or  other  of  which,  I  liave  suggested  should  be  an  iudis- 

isablc  condition  to  render  a  Captain  eligible  for  promotion  to  the 

k  of  Field  Officer. 

is  regards  the  fiitft  of  these  qualifications,  "Brevet  rank  confwrred 

distinguished  service  and  proved  capacity  in  the  field,"  a  very  few 

tds  wit!  suffice. 

Irary  one  will  admit  that  distinguished  service  and  proved  capacity 
Ibe  field  are,  beyond  all  comparison,  the  most  valuable  qualifications 
'  command  which  an  Officer  can  possess ;  indeed,  there  are  many 

O  think  that  these  are  the  only  test  of  fitness  for  command  worthy 

be  relind  on,  who  distrust  all  modes  of  discriminating  between  the 

rses  of  merit  possessed  by  different  Officers,  excepting  that  of  com- 
g  the  servicefl  they  have  actually  performed  in  the  field  of  battle, 
the   manner  in  whicli  they  have  conducted  themselves   in  some 
•m1  moment,  when  valour  and  conduct  have  contended  suc<?e88fnllj' 
iBt  An  enemy  superior  in  numbers,  or  in  the  means  and  opportu- 
»  of  making  an  effective  attack. 
tf  llic  services  of  nn  Officer  really  deserve  to  be  qualified  as  distin- 
hhed,  if  his  conduct  has  been  such  as  to  prove  his  capacity  in  a 
isfactory  way,  his  fitness  for  command  and  the  advantage  to  the 
rvioc  which  will  be  gaiaed  by  his  promotion,  do  not  admit  of  being 
"  Jtioned.     In  actutd  pi-actice  there  would  however  be,  no  doubt, 
it  difficulty  in  prevpnling  fiivouritiam,  and  in  reiidfring  it  l^lerabl;' 
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cert^iin  that  the  services  of  eveiy  OflBcer  should  be  accnrately  appre* 
ciated,  and  an  impartial  estimate  formed  of  their  vcJue. 

Perhaps  tlio  most  satisfactory  way  of  secm-ing  an  impartial  award 
would  be  for  General  Officers  to  refer  all  recommendatious,  on  the 
ground  of  distinguished  service,  to  a  board  of  Field  Officers  instructed 
strictly  to  investigate  concerning  the  truth  and  significance  of  the  fads 
reported.  The  report  of  the  Board,  together  with  the  opinion  of  the 
General  who  convened  it,  might  then  be  referred  to  the  Commander-in- 
Chief  for  his  final  decision.  The  claims  of  any  Officer  who  concciTed 
himself  neglected,  or  unfairly  judged  by  his  Colonel,  might,  on  his 
appealing  to  the  General,  be  investigated  in  a  similar  way. 

Of  coui-sc,  whatever  precautions  might  be  taken,  occasional  abuses 
could  not  be  altogether  prevented.  Cases  would  occasionally  occur  in 
which  Officers  of  rank  and  influence  would  abuse  the  trust  reposed 
in  them,  and  allow  motives  of  friendship  or  of  interest  to  determine 
their  decision  in  exercising  the  duty  of  selection ;  but  I  am  of  opinion 
that  8uch  abuses  would  be  much  more  rare  under  a  system  where  the 
principle  was,  that  promotion  should  be  reflated  by  merit,  than  under 
a  system  where  it  was  regulated  by  seniority  or  by  purchase. 

Where  merit  as  tested  by  the  possession  of  certain  definite  qoali- 
ficatiourt  was  the  only  recognised  means  of  obtaining  promotion,  any 
very  flagrant  abuse  of  the  trust  reposed  in  the  Officer  appointed  to 
perform  the  duty  of  selection,  would  not  be  tolerated  by  public  opimon. 

The  second  suggested  qualification  is  "  having  been  selected  for  the 
"  appointment  of  Adjutant,  and  satisfactorily  performed  its  duties  for  a 
"  p(Tiod  of  three  years." 

In  time  of  peace  I  do  not  think  it  possible  to  devise  a  better  mode 
of  selecting  Officers  specially  fitted  for  the  command  of  regiments,  than 
to  fill  up  vacancies  from  a  list  of  old  Adjutants. 

An  Adjutant  is  first  picked  out  from  a  body  of  Officers,  because  he 
possesses  certain  si^ecial  qualities  :  because  he  is  superior  to  the  rest  in 
intelligence,  in  energy,  in  zeal ;  because  he  possesses  a  special  aptitude 
for  the  conduct  of  business  and  the  management  of  men;  then  he 
receives  a  sixjcial  training,  which  makes  him  familiar  with  all  the  details 
of  orderly-room  work  and  of  parade  exercises.  Now  those  natural 
endowments  and  that  special  training  which  are  required  to  constitute 
an  a(*coniplished  Adjutant,  are  the  very  same  that  are  required  to  con- 
stitute an  accomplished  Commanding  Oflicer,  hence  there  is  an  evident 
fitness  in  sf)  regulating  the  promotion  of  regimental  Officers,  that  the 
two  appointments  should  be  connected ;  that  the  one  should  be  the 
stepping-stone  by  which  the  other  should  be  reached. 

According  to  the  present  system,  the  appointment  of  Adjutant  is 
left  entirely  to  the  Commanding  Officer.  In  practice  the  a[)pointment 
is  rarely  or  never  given  to  an  incompetent  Officer,  but  it  not  unfrc- 
quently  happens,  that  in  the  selection,  interest  and  favour  prevail  over 
merit,  and  that  the  Officer  selected,  though  competent  to  perform  the 
duties  of  the  af»pointment,  is  by  no  means  the  most  comix>teut  and 
desen'ing  among  the  subalterns. 

2.  There  is  no  limit  fixed  as  to  the  time  during  which  the  appoint- 
ment  may  be  held. 
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3.  There  is  no  provision  made  for  accelerating'  the  promotion  of 
raiued  Adjutants  to  the  rank  of  Captain. 

Now  iu  order  that  a  sufficient  number  of  specially  qualified  and  tho- 
xnigfaly  trained  Adjutants  may  be  available  to  supply  a  largo  pr<:)]>or- 
ioQ  of  vacancieB  in  the  rank  of   Field  Officers,  three  things   are 

Ist.  That  the  original  selection  of  the  Offic^T  for  the  appointment 

ihonld  be  made  with  just  discrimination,  and  with  [.M^rfect  impartiality. 

2nd.  That  the  period  during  Avhicli  the  ap[>oint mentis  held  should  be 

limited  to  the  time  necessarj'  for  acquiring  a  thorough  knowledge  of 

its  duties^  say  to  three  years. 

3id.  That  provision  should  be  made  for  the  immediate  promotion  of 
tnined  Adjutants  to  the  rank  of  Captain. 

Now  I  think  these  objects  might  be  secured  by  the  following  regu- 
lations : — 

1st.  At  each  half-yearly  inspection,  the  (jreneral  should  call  npoii 
Mdi  Field  Officer  and  each  Captain  to  report  to  him  separately  the 
Dime  of  the  subaltern  he  considered  be^^t  fitted  to  succeed  to  a  va- 
eiDcy  iu  the  appointment.  The  General  should  forward  to  head- 
qoart^B  a  list  of  the  names  reixnicd,  affixing  to  each,  remarks  ex- 
nessive  of  his  own  ophiion  of  the  relative  merits  of  the  Otticors. 
From  these  lists  on  a  vacancy  occurring,  the  Commander-in-Chief 
voaU  select  the  Officer  most  favoural>ly  mentioned  in  the  roi)oi'ts. 
When  the  Colonel  and  the  majority  of  the  other  Officers  agi'eed  in 
recommending  the  same  subaltern,  of  course  all  tliat  the  Commander- 
in-Chief  would  have  to  do,  would  be  to  confinn  their  selection ;  but 
lAen  the  Colonel  recommended  one  subaltern,  and  the  majority  of 
tke  Officers  another,  he  would  jirobably  rely  on  the  opinion  of  the 
GcneraL  On  all  occasions  where  it  seemed  ex])edient  to  the  Com- 
mder-in-Chief  to  till  up  a  vacancy  by  an  Officer,  not  n»commonded 
b^  Us  Colonel,  I  think  before  making  the  ajipoiutment,  it  would  be 
inoper  to  communicate  the  name  of  the  subaltern  ))ro)JOsed  to  be 
tdected,  to  the  Colonel,  and  to  give  him  an  opportunity  of  submitting 
for  consideration  any  observations  or  objections  he  might  wish  to 
ofler. 

Sndly.  The  Adjutant  immediately  on  his  appointment  shonld  tako 
CtNmnand  and  precedence  of  all  subalterns ;  on  completing  his  thivo 
JMn'term  of  service  he  should  receive  the  brevet  rank  of  Captain, 
isd  be  borne  on  the  regimental  strength  as  a  supernumerary,  until  a 
vienicy  oocurred. 

Imay  mention  that  the  Oflicers  who  at  present  hold  the  appnint- 
Wntsof  Adjutant  and  of  ^hisketry  Instructor  in  the  battalion  1  have 
the  honour  to  command,  aca*pted  the  appointments  on  coiidition  that 
they  would  resign  them,  after  holding  them  for  tluve  years,  ami  that 
when  Tscancies  occur,  tliere  are  other  well  (piahtied  6nl)alterns  willing 
to  accept  these  ajipointments  on  the  same  condition.  1  have  reason  to 
bdeve  that  by  thus  limiting  the  term  for  which  those  appointments  are 
beUy  a  very  good  effect  will  be  produced  in  inducing  young  UtKcois  to 
Qoslify  themselves  to  succeed  to  vaciincies,  and  1  would  respect full3' 
King  the  ezperimcut  I  aui  making,  to  the  notice  of  the  authorities  at 
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the  Horse  Guards,  with  the  view  of  their  considering  whether  it  wouM 
not  be  beneficial  to  the  Service  to  establish  by  regulation  throngfaoot 
the  Anny,  the  rule  I  have  suggested.  To  permit,  as  is  sometimes 
done,  an  Officer  promoted  from  the  ranks,  and  who,  from  bis  age  at  the 
time  of  his  promotion,  and  from  being  unable  to  purchase,  has  little 
chance  of  ever  obtaining  command  of  a  battalion,  to  hold  the  appoint- 
nient  of  Adjutant  for  a  long  term  of  years,  is  in  my  opinion  to  aepri?e 
tlic  younger  Officers  of  a  most  valuable  opportunity  of  obtAining  the 
best  possible  trauiing  for  fitting  an  Officer  for  the  command  of  a  bat- 
talion. 

The  third  qualification  I  have  suggested  is,  "  having  obtained  adfflii- 
"  sion  to  the  Staff  College  by  competitive  examination,  and  received  on 
'^  quitting  it,  a  certificate  of  possessing  a  thorough  knowledge  of  all  the     | 
"•  subjects  embraced  in  the  prescribed  course  of  study." 

I  fear  I  must  not  expect  that  all  who  hear  me  will  agree  with  me 
in  thinking  that  the  possession  of  this  qualification  might,  generally 
speaking,  be  accepted  as  a  satisfactory  proof  that  the  Officer  who  pos- 
sesses it  is  likely  to  make  an  efficient  Commanding  Officer. 

The  connection  between  the  endowments  necessary  to  pass  a  too- 
cessful  examination,  and  the  endowments  necessary  to  command  a  regi- 
ment with  energy  and  discretion,  is  cei*tainly  not  so  obvious  as  is  the 
connection  between  the  qualities  which  procure  an  Officer,  brevet  rank 
for  distinguished  service  in  the  field,  or  obtain  for  him  the  appointment 
of  Adjutant,  and  the  qualities  which  fit  him  for  the  command  of  a  regi- 
ment. 

It  is  very  possible  that  some  of  the  Officers  I  am  addressing  may  say, 
the  moral  and  intellectual  quahties  usually  possessed  by  distingaished 
students  arc  entirely  different  in  kind  from  those  usually  possessed  by 
Officers  who  have  the  reputation  of  ha\'ing  been  most  successful  in  the 
command  of  their  regiments.  This  I  admit  to  be  tnie,  but  I  reply  that 
practically  it  will  be  found  that  those  Officers  who  succeed  in  competitive 
examinations,  and  in  attaining  proficienc}'  in  the  course  of  study  pre- 
scribed at  the  Staff  College,  arc,  generally  speaking,  by  no  means 
men  of  those  devotedly  studious  habits  and  strong  natural  inclina- 
tion for  abstract  sj^eculations  which  indicate  peculiar  aptitude  for 
obtaining  distinction  as  a  student.  They  are  generally  men  not  by  any 
means  particularly  addicted  to  studious  pursuits,  but  merely  men 
endowed  with  more  than  average  intellectual  power,  and  more  than 
average  energj*^  of  will,  who,  believing  that  certain  acquirements  are 
necessary  to  their  professional  advancement  and  efficiency,  devote 
themselves  with  (strenuous  and  persevering  efforts  to  the  studies 
necessary  for  obtaining  possession  of  these  acquirements.  The 
moral  and  intellectual  qualities  which  enable  men  of  this  stamp  to 
excel  in  an  examination,  are,  it  appears  to  me,  the  very  same  in 
kind  as  those  which  are  required  for  the  successful  command  of  a 
regiment. 

For  these  reasons,  I  am  of  opinion,  that  the  possession  of  this 
(pialification  is  of  itself,  generally  speaking,  a  sufficient  proof,  that  he 
who  possesses  it,  will  make  an  efficient  commanding  officer,  and  that 
it  entitles  him  to  be  considered  equally  eligible  for  promotion,  as  those 
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who  possess  the  qualifications  of  brevet  rank,  or  of  three  years'  perform- 
anoe  of  the  duties  of  Adjutant. 

(hie  advantage  of  this  test,  is  the  facility  of  its  application,  and  of 
its  being  in  the  power  of  every  officer  who  possesses  the  requisite 
ability  to  obtain  the  qualification.  Even  in  time  of  war  and  when  a 
corps  forms  part  of  an  Army  engaged  in  active  operations,  oppoi*tunities 
rarely  {Hnesent  themselves  for  an  officer  to  perform  any  distinguished 
aervioe.  Out  of  many  Officers  capable  of  achieving  distinction,  accident 
determines  to  whom  the  opportunity  shall  be  given.  Thus,  although 
seiTioes  performed  are  the  most  satisfactoiy  of  all  tests  of  individual 
merit,  they  afford  no  test  whatever  of  comparative  merit,  and  are 
therefore  most  unsatisfactory  data  for  carrying  out  a  system  of 


The  test  of  service  as  an  Adjutant,  although  it  is  superior  to  that 
of  distinguished  service  in  the  field,  inasmuch  as  by  its  mode  of  appli- 
cation, it  is  a  satisfactory  test  not  only  of  individual  fitness,  but  of 
comparative  degrees  of  merit,  nevertheless  has  the  disadvantage  of 
being  limited  in  its  application.  It  might  possibly  happen,  that  for 
every  vacancy  that  might  occur  in  the  Adjutancy,  there  might  be  two  or 
more  oflBcers  well  qualified  to  fill  it.  This  is  an  extreme  supposition, 
but  no  doubt  cases  would  frequently  occur,  where  it  would  be  extremely 
difficult  to  discriminate  between  the  merits  of  two  OfiScers  of  nearly 
eqoal  qualifications,  and  Avhere  the  qualifications  of  the  disappointed 
OAioer  might  rather  exceed  than  fall  short  of  the  average  qualifications 
of  Officers  who  had  been  successful  in  obtaining  the  appointment. 
Hie  examination  test  is  free  from  this  disadvantage;  it  may  be 
•{ndied  to  every  officer  who  desires  to  submit  to  it. 

But  perhaps  the  chief  advantage  of  including  this  qualification  as 
one  of  the  tests  in  a  scheme  of  selection,  is  the  great  additional 
aecority  for  efficiency,  which  is  obtained  when  it  is  combined  with 
one  of  the  other  tests,  viz. : — Distinguished  service  in  the  field,  or 
service  as  an  Adjutant.  It  is  to  be  presumed  that  every  officer  pos- 
Msaing  either  of  these  qualifications,  would  for  the  sake  of  obtaining 
the  precedence  of  a  doubly  qualified  officer,  make  an  effort  to  obtain  a 
Staff  College  certificate.  Thus  it  would  happen  that  a  large  pro[)or- 
tion  of  Officers  selected  for  the  command  of  regiments,  would  not  only 
hvre  given  satisfactory  proof  of  ability  as  practical  soldiers,  and  mani- 
ferted  their  aptitude  for  command,  either  by  their  conduct  in  the  field, 
or  by  their  skilful  performance  of  the  duties  of  Adjutant,  but  would 
ibo  frequently  possess  those  additional  and  higher  qualifications  which 
it  is  desirable,  tnose  should  possess,  who  are  appointed  to  the  command 
of  large  bodies  of  trooj)s.  They  would  be  officers  who  possessed  a 
oompetent  knowledge  of  military  history,  and  of  the  theoretical  princi- 
*  pies  of  the  art  of  war ;  who  were  accomplished  in  all  arts,  sciences, 
and  acquirements,  applicable  to  the  conduct  of  the  offensive  and  defen- 
HTe  operationB  of  war. 

The  4th  of  the  proposed  qualifications^  is  "  having  displayetl  ability 
in  performing  some  special  service." 

This  provision  is  intended  to  meet  exceptional  cases  of  rare  occur- 
rence-Hnich  as  courage  and  ability  displayed  on  occasions  of  ship- 
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wreck,  fn-o,  pestilence,  mutinies,  civil  distui'banccs,  conduct  of  difficult 
injirclics,  <tc. 

The  same  precautions  might  be   taken  to  guard  against  abuses. 
by  appc/iating  a  board  to  report  on  such  recommendations  as  were 
suggested,  to  guard  against  abuses  in  recommendations  for  brevet " 
promotion. 

Suggestion  V.  **  To  permit  exchanges  in  all  ranks  (excepting  that 
of  Colonel  [commanding  a  reghnent),  each  Officer  to  take  the  same 
place  in  the  list  of  the  Officers  of  his  own  rank  as  the  other  occn- 
pied/'  and 

Suggestion  VI.  **To  remove  all  restrictions  on  officers  accoptingf 
money,"  are  intended  as  provisions  for  promoting  early  retirements, 
therel>y  accelerating  promotion,  and  conciliating  personal  interests.  For 
the  sake  of  still  fuilher  promoting  these  imix)rtant  objects,  I  would 
recommend  the  pennission,  not  only  of  regimental  exchanges  between 
Officers   of  the  same  rank,  serving  in  different  regiments,  but  abo 
changes  of  position  between  Captains  on  the  same  cLassitied  list  of 
Oflicers   eligible  for   promotion  to   the  rank  of    Field  Officers.    The     j 
manner  in  which,  I  think  such  arrangements  should  be  carried  out,  is     j 
this :  an  Officer  wishmg  to  retire,  or  to  exchange,  conditionally  on  his 
receiving  a  certain  sum  of  money,  should  make  an  application  to  the 
Adjutant-General,  stating  the  terms  he  was  willing  to  accept^  and 
accompanied  by  the   usual  certificates  that  the  application  did  not 
originate  either  in  inefficiency  or  misconduct.     If  approved  of,  tlic 
application  would  be  published  in  orders,  and  tenders  invited  for  the 
money  demanded.     Subject  to  any  discretionaiy  power  of  selection, 
which  it  might  be  thought  desirable  to  entnist  to  the  CommAuder-in- 
('iiief,  in  the  case  of  an  exchange,  the  offer  of  the  senior  Officer  tendering 
the  required  sum  would  be  accepted ;  in  the  case  of  a  retirement  as 
soon  as  the  required  sum  was  lodged,  the  senior  in  succession  would  be 
promoted.     One  or  two  illustrations  will  show  how  these  provisions 
would  work.     First  as  regards  retirements :  sujipose  the  Colonel  com- 
manding a  regiment  wanted  to  retire,  it  woidd  be  the  interest  of  the 
regimental  Lieutenant-Colonel,  and  of  the  Captaui  at  the  head  of  the 
list  of  those  eligible  for  promotion,  and  of  the  senior  subaltern  of  the 
regiment,  to  which  the  Captain  next  for  promotion  belong«»d,  to  make 
up  the  required  sum.     In  the  same  waj',  if  a  Lieutenant-Ct)lonel  wished 
to  retire,  it  would  be  the  interest  of  the  qualified  Captains,  and  of 
the  regimental  subaltern  next  in  succession  to  make  up  the  required 
sum.     The  retu-ement  of  a  Captain  would,  as  at  j>reseiit,  be  a  purely 
regimental  airangement,  the  only  officers  interested  in  the  stej^  Iwing 
the  subalterns  of  the  regiment  to  which  he  belonged.      In  the  event, 
however,  of  the  subalterns  being  unable  or  unwilling  to   niihe  the 
sum  re(piired  to  secuix?  the  step,  the  proposed  regulation  resj>ecting 
exchangCH  would  afford  a  Captain  the  means  of  making  arrangements 
with  officers  of  other  regiments  for  obtaining  the  sum  he  had  lixed  as 
the  condition  of  his  retirement.     In  the  first  place,  if  hohling  n  good 
position  on  the  list  of  Captains  eligible  for  promotion,  he  might  find 
an  officer  low  down  on  the  list  willing  to  give  the  retpiirt^d  smn  for  an 
exchange  of  positions ;  or,  secondly,  if  he  Ix^longed  to  the  list  of  un- 
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qualified  Captains,  it  mi^ht  be  the  interest  of  a  qualified  subaltern  in 
another  corps  to  induce  the  senior  Lieutenant  to  exchange,  and  having 
effected  the  exchaugc  to  obtain  his  })romotion  by  payuig  the  sum  re- 
quired by  the'  Captain  desin^us  of  retiring. 

These  suggestions  for  accelerating  retirements  are,  I  am  aware, 
open  to  some  objections,  similar  in  princi])le,  but  by  no  means  similar 
in  their  practical  bearing  to  objections  which  apply  to  the  purchase 
Bystem.  My  suggestions  ai-e  not  proposed  as  faultless  in  principle, 
bat  as  the  best  practical  means  I  can  devise  of  provi<ling  an  induce- 
ment for  early  retirements  sufficient  to  ensure  such  a  proportion  of  these 
retirements  as  is  indispensable  to  the  successful  working  in  time  of 
peace  nf  any  system  of  pi-omotion  w^iiatever. 

The  only  other  alternative  that  I  can  see,  is  to  fix  a  short  limit  for 
the  period  of  an  ofHcer's  service  in  each  rank,  and  to  render  the  retu-e- 
aent  of  all  who  reach  this  limit  compulsory  ;  of  course  the  adoption  of 
tluB  alternative  would  involve  a  very  large  expenditure  for  retiring 
allowanoea. 

To  prevent  misapprehension,  it  may  be  well  to  point  out  the  very 
great  difference  in  its  practical  working  between  a  system  which 
lecog^iises  "  a  right  to  j^urchase  promotion^^^  and  a  system  which  docs 
not  reoogiuse  that  right,  but  which  "^  (/rants  jtei'nmsion  to  Officers  of  the 
9ame  rank  and  in  the  same  list  as  regards  qualification  fur  jiromotion  to 
exchange  portions" 

The  effects  of  a  nght  to  purchase  are — 

.  let.  That  an  Officer  who  cannot  purchase  may  be  superseded  an 
jadefinite  number  of  times  by  the  promotion  of  his  junioi's,  without 
being  brought  a  single  step  nearer  the  top  of  his  rank. 

2nd.  That  when  he  does  bec<)m(;  senior  of  his  rank,  an  hidefinite 
uunberof  vacancies  may  occur  in  the  ranks  above  hhn,  to  none  of  which 
the  roles  of  the  service  permit  him  to  succeed. 

Srd.  That  all  supersessions  are  regimental,  and  that  conse<|uently 
actually  existing  relations  of  military  subordination  and  actually  exist- 
ing reciprocal  obligations  of  command  and  obedience  are  reversed  in  a 
manner  most  injurious  to  the  interests  of  discipline,  and  most  hurtful 
to  the  feelings  of  the  su[jersedcd  Oflicers. 

The  BUggeated  permission  of  Otiicers  of  different  regiments  to 
eichang^  positions,  w^ould  j»ro<lnce  none  of  these  injurious  effects : — 

lat.  An  exchange  of  positi«)n  between  two  OfBcera  of  different  regi- 
ments does  not  affect  the  position  of  any  other  oihcer  of  the  same 
rank,  or  in  any  way  lessen  his  chances  of  promotion. 

Whatever  number  of  exchanges  may  occur  among  his  seniors,  each 
vacancy  that  occurs  in  tlie  upper  ranks,  brings  the  junior  oflicer  of  the 
tank  below,  one  nearer  to  the  top  of  the  hst,  and  when  he  becomes 
aeniorof  his- rank,  if  properly  qua litied,  he  succeeds  to  the  next  vacancy 
that  occurs. 

The  effect  of  each  exchaiige  is  mrrely  to  substitute  one  individual 
for  another  among  his  seniors.  However  iiinnerous  such  exciianges 
aiay  be,  they  do  not  increase  tiie  number  of  steps  necessary  to  bring 
the  janior  to  the  top  of  the  list,  or  in  any  way  ol>struct  the  effect  oi 
each  vacancy  as  it  occurs  in  the  rank  above,  raising  him  a  step  on  the 
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list,  and  thiiB  contributing,  exactly  in  the  same  manner,  tohis  advanoe- 
ment  as  if  no  exchanges  had  taken  place  among  those  above  him. 

2nd.  Although  it  might  happen  that  an  Officer  exchanging  positioDB 
was  jiuiior  in  the  service  to  some  of  those  placed  below  him  in  the  regi^ 
ment  into  which  he  exchanges,  yet  this  supersession  would  reverse  no 
previously  subsisting  personal  relations  and,  therefore,  would  not  inflict 
any  injury  on  discipline  by  the  reversal  of  reciprocal  duties,  and  of 
the  established  order  of  regimental  subordination.  The  case  would  be 
much  the  same  as  when  a  young  Captain,  under  the  present  system, 
exchanges  into  a  regiment  where  many  of  the  subalterns  are  much 
senior  to  him  in  the  service.  This  supersession  is  not  so  injuriouB  to 
the  interests  of  discipline,  nor  is  it  so  hurtful  to  the  feelings  oi  indi- 
viduals as  when  a  young  subaltern  purchases  his  company  over  tbe 
heads  of  his  seniors. 

It  is  obvious  that  one  of  the  effects  of  establishing  a  system  of  pro- 
motion by  selection,  would  be  to  render  those  Officers  anxious  to  retire 
from  the  service  who  failed  to  obtain  the  qualifications  neoessaiy  for 
promotion.  As  compared  with  the  present  system  the  effect  of  the 
proposed  system  would  therefore,  I  think,  be  both  to  increase  the 
motives  and  to  increase  the  facilities  for  early  retirements. 

If  this  anticipation  were  realized,  two  great  advantages  would  be 
obtained : — 

1.  The  average  age  of  officers  would  be  diminished. 

2.  The  country  would  be  relieved  from  tiie  obligation  of  compensating 
officers  for  any  sums  they  might  have  expended  in  excess  of  the  regn- 
lation  prices  of  their  conunissions,  and  the  sum  required  for  this  pur- 
pose would,  therefore,  be  reduced  from  seven  to  probably  not  more 
than  five  millions. 

Ilavuig  now  explained  the  manner  in  which  I  imagine  the  different 
changes  I  have  suggested  would  work,  I  shall  conclude  by  bridly 
stating  the  advantages  which  I  believe  would  result  from  substituting 
the  proposed  system  of  appointment  and  promotion^  for  that  at  pre- 
sent established  by  regulation  : — 

1.  A  powerful  motive  would  be  given  to  induce  officers  to  exert 
themselves  to  excel  in  their  profession,  which  motive  to  a  greater  or 
less  extent,  duruig  the  early  period  of  then*  service,  would  operate  on 
every  officer  without  exception. 

2.  As  the  result  of  this  stimulus  to  exertion,  the  average  amount 
of  acquirements,  and  of  the  professional  ability  of  the  officers  of  the 
Army,  might  be  expected  to  be  considerably  augmented. 

3.  All  officers  appointed  to  the  command  of  regiments  would  be 
picked  men  ;  in  every  case  officers  of  proved  ability,  and  in  most  cases, 
men  not  only  of  superior  natural  capacity,  but  also  of  superior  profes- 
sional  acquirements. 

4.  The  command  of  a  regiment  would  be  attained  at  a  much  earlier 
age  than  it  is  at  present. 

5.  Officers  of  inferior  capacity  would  have  stronger  motives  for 
retiring  from  the  Service  than  they  have  under  the  present  system,  and 
the  facility  of  effectmg  early  retirements  would  probably  be  found  to 
be  greater  than  it  is  at  present. 
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6.  The  pernicious  practice  of  purchasing  promotion  would  be 
BboUahed  TFithout  any  charge  whatever  being  made  against  tlie  public 
ravenue  on  aocou/it  of  the  seven  or  five  millions  neccssaiy  to  bo  pro- 
Tided  for  compeiteating  officers  for  tiie  money  expended  in  the  purchase 
of  their  commissions. 

In  making  this  comparison,  the  existing  system  to  which  I  referred 
was,  of  conrse,  the  purchase  system,  which  regulates  the  appointment 
and  promotion  of  officers  in  the  household  troops,  cavalry,  and  infantry 
of  the  line,  but  1  wish  to  take  this  opportunity  of  stating  a  very 
strong,  and  I  trust  a  well  considered  opinion,  that  whatever  advantages 
in  point  of  efficiency  would  be  gained  by  substituting  in  these  branches 
of  the  service  a  system  of  promotion  by  selecti<in  for  the  system  of  pro- 
■lotion  by  purchase,  the  same  advantages  in  a  still  higher  degree 
woald  be  gained  by  substituting  in  the  artillerj--  branch  of  the  service, 
promotion  by  selection  for  promotion  by  seniority. 

It  seems  to  me  absolutely  essential,  both  to  the  general  efficiency  of 
this  most  important  branch  of  the  Service,  and  also  to  the  individual 
interes^ts  of  the  Officers  composing  it,  that  whatever  l)e  the  systcuu  of 
promotion  adopted  for  the  other  branches  of  the  Ser^dcc,  the  same 
system  should  be  established  in  the  artillery. 

The  g^reat  difference  in  the  rate  of  promotion,  and  in  the  average  age 
of  Officcra)  which  now  exists  between  the  artillery  and  the  line  df)e-< 
not  altogether  depend  on  the  difference  between  the  effect  of  the  prin- 
dpie  of  seniority  and  the  principle  of  purchase.  In  a  great  measure  it 
dmnds  upon  these  two  different  systems  being  brought  into  compe- 
tition in  the  same  Army. 

If  seniority  were  the  regulating  princii>leof  promotion  in  all  branches 

of  the  Service,  no  doubt  promotion  would  ])o  slower  in  all  of  them  than 

it  DOW  is  in  the  cavalry  or  infantry,  but  in  none  of  them  would  it  bo 

\  so  slow  as  it  is  in  the  artillery,  working  under  the  condition  of  bein-^^ 

blDiiglit  into  competition  Avith  the  j>urchase  system. 

The  effect  of  this  competition  is,  that  the  v,'hole  of  that  class  of 
QSoera  who  retire  from  tlie  Army  after  short  i>erioda  of  service  are 
aitncted  to  the  cavalrj'  and  line,  and  that,  almost  without  exception, 
those  Officers  who  enter  the  artillery  belong  to  a  class  who  conii»lete 
their  full  term  of  service  before  they  ivtire. 

Now,  if  the  system  of  promotion  were  tlie  same  in  all  branches  of 
the  service,  the  distribution  of  the  class  of  Officers  who  retire  early, 
woald  be  very  difTerent.  The  proi)ortion  attracted  to  the  artlliery 
would,  from  the  natural  advantages  of  this  branch  of  the  Service,  Ik? 

rter  than  that  attracted  to  the  line,  and  the  rate  of  promotion  in 
two  services  would  undiTgo  a  c«>rresponding  change;  that  i.»f  the 
srtilleiy  would  be  accelerated,  that  of  the  line  diminished. 

Pcrluips  it  may  be  objected  tliat  the  Oftlc(.*rs  who  retii'c  early,  .ut'iil*- 
nlly  feel  little  interest  in  their  duties,  and  no  interest  at  all  i^i 
scientific  pursuits,  and  are,  therefcro,  quite  unfit  for  tlie  artillery  sorvic*. 
Bat  I  think  it  a  fallacy  to  suppose  that  Officers  who  belong  to  this 
dass,  geuerall}''  speaking,  feel  less  interest  in  their  duties  than  those  o^ 
the  class  who  devote  their  lives  to  the  service.  Young,  energetic  men 
make  good  Officers,  and  perform  tluMi*  duties  zealously,  v»-hcl!ier  they 
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intend  to  remain  10  or  50  years  in  tho  Service.     I  think  it  a  still 
greater  fallacy  to  suppose  that,  as  an  actual  matter  of  fact,  the     j 
majority  of  Artilleiy  Othcers  are  men  of  scientific  tastes,  or  to  suppose 
that  if  the  majority  of  the  Officers  could  really  be  imbued  with  such     j 
tastes,  their  practical  efficiency  and  capacity  for  performing  their  duties,     ] 
eitlier  in  quarters  or  in  the  field,  would  be  materially  increased.    The     | 
art  of  fightuig  guns  is  a  matter  of  rule  and  practice  which  is  easily     ] 
acquired  by  any  inteUigent  Officer.    In  the  junior  ranks  of  the  Serrioe, 
courage,  energy,  intelligence,  presence  of  mind,  and  practical  expe- 
rience, are  much  more  essential  to  the  successful  working*  of  a  battaiy 
in  the  field  than  high  scientific  attainments.     As  there   are  many 
skilful  navigators  who  know  little  or  nothing  of  the  science  of  astro- 
nomy, so  I  hope  it  is  no  libel  on  a  body  not  less  distinguished  for 
scientific  attainments  than  for  conspicuous  gallantry,  to  say  that  there 
are  many  excellent  Artillery  Officers  who  are  very  indifferent  mathe- 
maticians, and  anything  but  proficient  in  the  theory  of  projectilea. 

I  feel  convinced  that  by  making  the  appointment  to  the  majority  of 
vacancies  in  the  artillery  dependent  on  the  payment  of  a  fee,  and  hj 
making  the  possession  of  certain  prescribed  qualifications  an  essentiu 
condition  of  promotion  to  the  rank  of  Field  Officer,  not  only  would 
the  rate  of  promotion  be  increased,  and  the  general  efficiency  of  this 
branch  of  tho  Service  improved  in  a  corresponding  ratio,  but  that  the 
average  qualifications  of  the  Officers  in  respect  of  scientific  attainments 
would  be  raised,  and  that  the  number  of  Officers  eminent  for  their 
complete  mastery  of  the  whole  science  of  artillery  would  be  even 
greater  than  it  now  is. 

Colonel  PoxsoKBY,  Grenadier  Ghiards :  Colonel  Bobert^on  has  told  ub  that  ht  is 
against  promotion  by  seniority  and  against  promotion  by  purchase.  I  oaimot  help 
tliinkiug,  that  if  lie  allows  comnuasions  to  be  sold  at  their  market  prioe»  that 
will  be  introducing  a  new  system  of  promotion  by  purchase.  Inst4!aa  of  being 
purchase  by  regulation,  it  -will  be  purchase  for  anything  that  Officers  can  get.  I  do 
not  exactly  see  how  tho  two  will  work  together — how  the  promotion  by  selection 
and  tlie  i)roniotion  by  purchase  will  ever  be  able  to  work  together.  The  Oolonel  of 
a  regiment  wlio  finds  himself  near  the  end  of  his  period  oi  serricc,  will  mako  hit 
bargain  with  the  senior  OfTicers  of  each  rank ;  and,  of  course,  each  Officer,  piobaUj, 
would  KcU  out  according  as  the  time  came.  That  I  think  would  be  another  system 
of  prouiotiou  by  purchase.  Some  of  the  points  in  connection  with  promotion  by 
selection  are  well  worthy  of  consideration ;  and,  particularly  that  about  the  Ad- 
jutant. I  am  not  quite  sure  that  three  years  is  long  enough ;  I  should  have  thought 
fiTC  years  would  be  better.  But  Colonel  Eobertson,  I  admit,  has  had  more  prmdioal 
experience  than  I  have  had. 

Colonel  RoBEBTSOK :  You  would  not  hare  a  sufficient  supply  unless  you  thortened 
the  period. 

Colonel  PONSONBY :  That  is  true. 

Sir  CuABLEs  Tbeybltav,  K.C.B.  :  I  hare  been  attracted  hero  this  OTenin^  by 
the  extreme  interest  of  the  subject  before  the  meeting,  and  I  hare  not  been  disap* 
point<Hl.  We  hare  heard  some  yery  valiiable  obserrations.  I  am  especially  pleased 
to  sec  that  Colonel  Kobertson  lias  not  been  afraid  of  introducing  to  a  great  extent 
the  element  of  selection  in  promotion.  He  has  laid  down  some  excellent  rulety 
which  must  form  the  foundation  of  any  system  that  hereafter  may  be  adopted  in 
consequence  of  the  abolition  of  the  system  of  purchase.  It  must  be  obseryed  that 
Colonel  Bobertson's  argument  assumes  the  abolition  of  purchase.  It  assumes  that 
the  country  will  consent  to  pay  a  large  sum  in  compensation  to  Offlcen,  not 
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only  for  irhat  they  haTO  invcBtod  in  their  commisoions  according  to  the  regulation 
priee,  hat  for  those  extra  prices  wliich  liavc  been  paid  according  to  the  custom  of  tho 
Armj,  and  with  tho  full  knowledge  of  the  authorities.     It  also  assumes  that  Parlia- 
ment will  provide  a  system  of  retirement  at  the  public  expense  in  the  place  of  tho 
syitcm  of  retirement  by  purchase,  wliich  is  really  at  the  expense  of  the  Olficcrs 
theouelnes.     It  also  assumes  that,  as  the  Army  is  to  be  more  than  ever  a  profes- 
•iooal  Army,  pfrofessional  rates  of  pay  will  be  gircn  in  substitution  for  the  present 
obaoleto  and  totally  inadequate  rates.     As  the  country  will  make  these  great  sat^ri- 
fien,  of  coarse  it  will  expect  to  obtain  value  for  its  money :  it  will  expect  tliat  not 
only  thoae  changes  will  be  made  whicli  are  neccsfiary  for  the  perfect  efficiency 
of  the  Army,  but  also  those  which  arc  requin'd  to  bo  made,  in  order  to  make  it  an 
open  career  for  every  class  of  our  population,  and  to  mnke  it  a  national  training 
sdiodi  of  tho  utmost  possible  value.     In  order  to  make  any  useful  observations,  it 
iimild  perhaps  not  bo  advisable  for  me  to  take  particular  points,  but  as  briefly  as  I 
can  to  take  a  general  view,  founded  upon  C^oloncI  Robertson's  plan.  Everybody  will 
admit  that  the  Armv  must,  in  tho  main,  be  officen*d  from  tho  upper  class  of  society. 
The  npper  class  is  the  most  higlily  educated  class.     From  their  position  in  tlio  social 
scale  they  are  formed  to  habits  of  command,  accustomed  to  command  from  their 
carlieat  childhood.      The  classes  below  tliem  are  accustomed  to  8u!)mit  to  their 
aothoritj,  and  the  upper  classes  are  the  special  dex)ository  of  the  traditions  of 
ChriatiaD  ehivalry  whidi  inculcate  truthfulness  and  personal  honour,  and  all  tho 
high  moral  qualities  which  belong  to  the  character  of  the  gentleman.     But  security 
niiit  be  taken  that  the  superior  ^ucation,  which  is  the  special  recommendation  of 
this  data,  really  exists  ;  m  short,  that  the  country  obtains  the  services  not  only  of 
memhers  of  that  class,  but  of  worthy  members  of  it ;   of  those  who  have  prepared 
themaelTes  for  the  important  duty  of  commanding  their  fellow-men,  and  having  in 
tnift  their  happiness,  their  prospects  in  tliis  life,  and,  as  a  Christian  gentleman,  I 
most  say,  in  a  hish  degree,  their  eternal  prospects.     I  do  not  know  unv  opinion 
is  80  aenerally  accepted,  especially  by  cxiierienccd  military  men,  as  tliat  our 
aohoob,  in  which  I  include  not  mert'ly  the  old  public  schools,  Eton.  Harrow, 
and  Westminster,  but  a  very  large  number  of  proprietary  schools   and 
which  have  arisen  in  various  parts  of  the  country  on  the  model  of  those 
oU  pablie  schools — ^it  is  admitted — it  is   no  longer  open   to  argument,   as   will 
be  aeen,   on  reading   the  evidence  given   before   the   Purchase   Connnission,   by 
Ofleer  after  OiBcer,  with  Lord  Clyde  at  their  head,  that  our  public  schools  are  the 
true  nurseries  for  the  Officers  of  our  Army.    Not  so  much  for  the  book  learning  thai 
is  fl%taiiiftil  there,  as  for  the  moral  training ;  the  knowledge  of  character,  of  life,  and 
mere ;  the  aoqniring  in  the  beginning  of  life,  habits  of  obedience  and  of  command; 
the  high  and  honourable  tone  prevailing,  for  in  all  these  schools,  as  most  of 
My  from  our  own  personal  experience,  there  is  a  prevailing  public  opinion 
on  all  main  points  is  of  a  higlily  honourable  and  manly  character.     For  this 
if  in  order  to  obtain  a  full  school  education,  in  order  that  the  young  men 
■ay  not  be  obliged  to  leave  school  prematurely,  and  with  the  name  of  having  been  at 
a  poUie  achool,  may  yet  fail  to  obtain  the  benefits  of  a  public  school — for  we  all  know 
uat  the  greateat  benefits  are  reaped  in  the  higher  forms — the  age  for  entering  upou 
the  miUtavy  profession  should  be  fixed,  so  as  to  allow  them  to  ^mss  through  the 
■xth  farm,  I  should  say,  not  under  the  age  of  18.     That  completes  the  general  edu- 
Oilioa  of  the  yonng  men.     Tlicn  comes  the  special  education.      In  every   other 
pmfcasiuu  it  is  considered  necessary  that  the  candidate  should  undergo  a  preliminary 
proftarional  training.    Why  not  in  the  Army  ?    Is  it  not  more  necessary  than  over 
m  the  Axmj  P     The  Army  is  eminently  a  profession  ;  it  has  its  science.     It  has  its 
id  its  science.     All  the  manoeuvres,  evolutions,  and  tactics  arc  eminently 
5,  and  require  a  previous  training.     Tlierefore,  in  my  opinion,  every  young 
who  has  finished  his  general  education  and  is  intended  for  the  Army  shoidd  go 
fhnm^  a  course  of  special  professional  instruction  in  a  military  college.      Tlio 
whumkm  to  the  military  college,  as  proposed  by  Colonel  Robertson,  should  be  by 
flOmpctitiTe  examination.     But  on  this  point  great  care  must  be  taken  so  to  arrange 
tte  iMnination  as  to  exclude  tliat  most^cmicious  system  of  "  cramming,"  which 
bii  giownup  outside  our  public  schools.  The  true  mode  of  discouraging  *'  cramming  " 
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was  ibul  which  was  )X)iiit«(l  out  by  Lord  Macaulay  in  reference  to  tbo  compditir? 
examinations  for  tlic  Indian  Civil  Service,  namelj,  to  exclude  from  the  examinatioiis 
cvtMT  obligatory  attniunieut,  not  only  everything  that  is  technical,  but  every  oblJAtoiT 
attuinnient ;  to  oxauiiuo  the  young  men  in  what  they  may  have  happened  to  Inn, 
whetlirr  it  be  classics,  or  mathematics,  or  foreign  languages,  or  natural  idenoe,or 
wliatorer  it  umy  be,  provided  it  fairly  comes  up  to  the  idea  of  a  liberal  edueatioD. 
If  the  youiij;  men  arc  examined  in  what  they  know,  notjn  wliat  they  are  required 
to  go  out  of  the  way  to  learn,  the  occasion  for  cramming  disappears— it  Gannot 
arise.     Tliat  plaii  has'  been  followed  by  the  Civil  Service  CommissionerB  with  grett 
sucee:^.s.     'J.'hen  every  step  of  these  young  men's  progress  in  this  military  coime 
will  be  of  the  nature  of  probation.     There  will  be  two  distinct  objects  in  the  militaiy 
college.     One  will  bo  to  make  it  a  probation,  so  that  those  who  haye  mistaken  tkecr 
profess  ion  j  who  have  not  the  self-control,  or  the  good  principle,  or  the  oitonl 
caj)acity  to  enable  them  to  piursue  it  with  advantage  may  be  weeded  out>  and  may 
ivA  be  left  \o  enter  the  Army,  and  then  to  be  got  rid  of,  to  the  disadvantage  not  onlr 
of  the  ]>ublie  service  but  of  themselves.     Of  course,  the  rudiments  of  the  miUtur 
p:-ofessiou  should  be  taught  there  :  military  science,  surveying,  military  history,  lad 
so  forth,  witli  drill  and  military  discipline.     "Every  young  man  leaving  a  miUtsiy 
college  i^hould  at  least  be  able  to  put  a  company 'through  its  manceuTros,  lo  thst 
wlieu  lie  joins  his  regiment  he  may  teach  Iiis  men,  and  not  have  to  be  taught  ind 
dii'lled  ])>-  his  men.     In  fact,  he  should  join  his  regiment  fully  prepared  to  enter  tt 
once  on  the  effectivo  discharge  of  his  duties.     If  these  great  advantages,  of  a  free 
ouiniission,  of  pay  sufficient  to  enable  him  to  live  by  his  profession,  with  retirement 
at  t))e  pul)lic  expense,  are  given  liim,  the  public  has  a  right  to  expect  that  there  ahsll 
be  no  waste,  and  that  the  young  men  shall  commence  at  once,  after  they  join  their 
iv^iuienti*,  to  do  eflective  public  duty.    With  every  respect  for  Colonel  HobertsoQ'f 
opinions,  I  must  say  that  I  entirely  diifer  from  him  as  to  requiring  a  prenoms  pay- 
ment.    It  involves  a  logical  absurdity,  to  increase  the  pay  of  the  youne  men,  or 
even  to  give   the  present  pay,  inadequate  as  it  is,  vinth  one  hand,  and  then  to 
take  it  away  with  the  other.     It  will  not  stand  the  test  of  real  examination.    And 
il  is  very  undesirable  that  a  young  man  should  enter  a  profession,  especially  the 
j^  liny,  burdened  with  })ecuniar}'  obligations.     It  is  an  essential  condition  of  efficient 
i>i'i-\  ice  in  any  profession  that  a  man  should  be  able  to  live  by  tliat  profeftpion. 
T!iL'ii  we  all  know  that  the  most  vahiable  class  of  young  men  in  all  profession*,  in 
ti;o  law,  the  church,  in  civil  engineering,  and  in  every  other  profession  except  the 
Arniy,  are  the  young  men  who  have  not  capital  in  money,  whose  capital  is  only  in 
their  cliarncter,  their  industrj-,  and  their  attainments.     Who  arc  the  men  who  rise 
to  be  Lord  Chancellors  and  to  all  the  high  ofTiecs  in  the  law  and  the  church  P     They 
are  not  young  men  of  fortmie.     They  are  young  men  who  have  lived  laborious  days, 
%\  ho  work  hard,  and  have  only  their  education,  their  training,  their  ability,  their 
indu-?try,  i^er.-ever.Hice,  and  patience,  to  depend  upon.     Now,  any  payment,  however 
small,  has  a  strong  tendency  to  exclude  that  most  valuable  class  of  young  men. 
I  now  come  to  the  other  great,  source  of  providing  Oflicers,  the  other  great  elcmeut, 
n.nnely,  the  ])rouiotion  of  i:on-Conimi8sioned  Ollieers  to  be  Officers.     This  will  draw 
persons  of  all  cla&ses  into  the  Army,  adding  to  its  other  great  attruetions  that  of 
making  it  an  open  career  by  which  eomix»teuee  and  distinction  may  be  attained. 
At  ]ire>cnl  only  the  highest  and  the  lowest  classes  of  our  population  are  represented 
in  the  Army.     The  Otlicers  represent  the  highest  stratum  of  society  ;  the  soldiers 
ropivsent  the  lowest  stratum.     But  since  that  model  was  fixed  for  our  Army  at  the 
Ee^l  oral  ion,  the  bad  ]X)htical  and  moral  time  of  the  Eest oration,  English  society 
bus  developed  in  an  extraordinarj'  manner.     In  the  last  50  years,  within  my  own 
roi«)lK'oti(»ii.  it  has  nuide  extraorilinary  progress.     It  is  difHcult  to  descrilK?  it.     Look 
a*  tlie  mi  lit  i  plication  of  emi)loyments— railways,  manufactures,  mercantile  business 
(mcrcinlile  business  in  my  youth  wsis  not  one-twentieth  part  of  what  it  is  now), 
colon  ifs,  civil  engineering,  India — so  many  cniplo^niients  which  occupy  our  energetic 
middle  class,  that  chiss  which  has  had  the  largest  share  in  making  our  country  what 
it  is.     Edmration  has  also  greatly  devcloiK'd ;  national  education,  jwpuhir  educc- 
ti.  u,  has  i^pread  far  and  wide  throughout  tlie  country.    The  imi)rovement  in  middle- 
cla.j.'   education    is,   mure   especially,   a   sign   of  the   times — so    that    the   cLissos 
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betireen  the  highest  cUm,  now  represented  by  our  Oflleers,  and  the  lowest  elasj*, 
Kpresented  by  the  nmk  and  file,  arc  imnien8<>ly  developed.    Numerieally  they  arc 
the  most  important;  in  industry  and  intelligeuec  tliey  are  fnr  tlic  most  important. 
Aad  whj  ahould  not  this  prrcat  middle  portion  of  our  people  be  represented  in  tlie 
Aimj  ?     Why  should  not  the  Army  be  a  true  representation  of  our  nation  ?    We 
NC  bow  Austria  went  down  before  Prussia.     The  main  cause  of  tliat  was  tliat  tlie 
P^iUisiBn  nation  was  in  their  Anny  ;  every  class  was  represented  there.     It  titui  not 
10  in  Anatiia.     And  again  in  Franc*e  cyery  portion  of  the  population,  through  the 
mtem  of  conscription,   is  represented  in   the  Army.    There  that  great  end  is 
obtained  through  conscription.     Here  we  may  equally  attain  it  through  our  volun- 
tuy  syitem,  prorided  we  make  the  Army  an  o^icn  career  for  all  classes  of  our 
population.  See  the  admirable  result  which  would  follow  this  grt*at  change !  how  the 
mtdligenoe  and  morale  of  oiur  Army  would  rise.     The  morale  of  the  Anny  woidd 
W  pitched  at  the  standard,  not  of  the  lowest  class,  as  it  is  now — I  mean  the  rank 
woi  file,  inelading,  as  it  docs,  too  large  a  ]x>rtion  of  the  scum  of  society — but  of  the 
inteUigent  middle  class.    Sec  the  immediate  consequences  of  such  a  change ;  and 
tbeie  are  only  part  of  what  may  bo  expected.    Our  ]x>t house  system  of  recruiting 
VBold  be  at  an  end.    'Xhe  Army  at  present  is  the  sole  instance  of  a  line  of  life  which 
doee  not  famish  a  provision  for  life,  which  furnishes  no  career,  no  means  of  rising, 
no  mcana  of  satisfying  that  natural  craving  which  God  lias  implanted  in  the  breasts 
of  men  for  improring  their  condition.    Why  should  the  ^Vrmy  be  the  only  line  of 
^■g^"*^  life  wnich  is  deprived  of  that  great  motive  ?     When  tlmt  is  set  right,  and 
vhoi  the  British  Army  has  become  a  place  for  the  whole  British  nation,  then 
the  iceruiting  difficulty  will  bo  got  over.     Bounties  will  be  no  longer  required. 
Uwill  be  a  privih^e  to  bo  admitted  into  the  Army,  and  a  punishment  to  be  dis- 
msnd  from  it.     Hio  recruiting  stall'  may  be  largely  dimininhed  ;  in  fact,  altogether 
ftpcnsed  with.     Instead  of  our  touting  hi  the  piiblic-hous<>i*,  h weeping  the  public- 
booses  for  the  off-scouring  of  our  youth,  the  best  of  them  will  come  to  ua  and  ask 
SI  a  privilege  to  bo  admitted  into  the  Army,  as  they  do  now  to  be  admitted  into 
4ie  pdioe.     As  for   flogging,   there   woidd    be    no   occasion  for  it ;    and   those 
hige  eatablishments,  the  military  prisons,  with  the  great  expense  attending  such 
frtiblishnirntf,  and  keeping  the  prisoners,  the  e^'orts,  and  all  the  other  arnmge- 
nnlii  we   shall    hear    very    httlc    of   them,   1»ci*ause    an   etrective   punishment, 
iht  only  effective  one,  will  be  dismissal  from  the  Anny.    But  I  feiir  that  1  am 
tMmaring  npon  the  patience  of  the  meeting. 

no  ChaiucaV  :  "Sot  if  your  further  ob:^ervations  are  not  very  long ;  the  time  is 
pHng  fay,  and  perhaps  some  other  gentlemen  may  wish  to  give  us  their  views. 

fiirCftASUS  Tkxvelyak  :  I  shall  pa.«8  very  rapidly  over  the  rest  of  what  I  havo 

teMj.    The  Army  will  thus  be  made  a  profeitsion  for  the  whole  population  ;    the 

~^^"^  authorities  would  have  a  much  wider  selection.     Instead  of  selecting  from 

only,  they  would  select  for  the  ranks  of  non-Conmiissioned  and  Cunimis- 

Ofieers  from  the  whole  of  our  population.  That  strong  native  undersoil,  whidi 

As  Bishop  of  Lichfield  alluded  to  the  other  day,  would  be  largely  tiumed  up,  and  the 

■lioB  would  have  the  benefit  of  it;  the  opportunities  and  fai'ilities  for  selection 

vwld  be  perfect.     No  competitive  examination,  in  fact  no  examination  at  all,  would 

koaeeeosaiy,  except  to  see  that  the  [xTttons  promoted  had  the  requisite  eilucation, 

bsense  examinations,  af^er  all,   are  a  make-shift,  they  are  a  substitute  for  the 

ml  thing.    The  real  thing  is  to  have  the  man  before  you  performing  liis  duties,  so 

Alt  you  lee  him  in  his  whole  character  and  conduct,  and  ^ee  whether  he  ]K)8se9fies 

tfaoH  hi|^  qualifications  which  are  requisite  for  ]iromotion  ;    the  practical  result 

■mid  be  much  as  it  is  in  the  Prussian  Anny,  where  candidates  are  promoted  from 

tfao  laako,  but  only  after  they  have  been  approved  of  by  the  whole  IkwIv  of  CXRcrra  of 

thonnment,  because,  although  the  renponiiibility  of  making  promotion:*  would  rest 

von  the  Commanding  Officer,  he  would  be  very  much  iuiluenced  by  the  rccommenda- 

tHB  of  the  Ofiksers  of  the  regiment.   There  eoidd  be  no  nu!»takf\  because  tlu-re  would 

bono  uncertainty ;  they  would  know  the  whole  man  ;  he  would  lie  entirely  In^fore 

then.   The  regimental  schools  should  l)e  greatly  improved  so  a<4  to  give  the  uon-(\»m- 

MBUoned  Ofllcers  and  privates,  facilities  for  studying  tlieir  profession  ami  ([Uiilifving 

tWmotlTco  for  promotion.    And,  in  my  opinion,  though  it  is  no  suggestion  of  mine, 
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— it  is  >-uff«^est(»(l  bj  a  mucli  higher  authority  than  I  am — a  Captain  Instructor  wlio 
liu8  ])nssed  ut   the  Staff  College,  should  be  ap}>oiiit4;d  to  each  regimont  to  guide  and 
as.si8t  the  sttidies  of  both  OiGecrd  and  men,  and,  of  course,  to  BU[)erintend  tUereffi' 
mental  .scliool.    1  would  obsene,  with  reference  to  a  suggestion  of  Oolouel  Sobertfony 
that  groat  cautiuii  should  be  obserred  in  admitting  '*  distiuguiphed  service  in  the  field'* 
in  the  case  of  a  non-Commissioned  Otiicer  or  private  as  a  ground  for  promotion,  becauie 
the  (}iu's»tion  now  is,  fitness  for  bearing  Her  Majesty's  Commisaiou.     A  soldier  nuj 
^x'rfonn  an  act  of  great  daring,  and  yet  may  be  the  lost  person  qualified  to  be  pro- 
moted to  a  commisHion  ;    it  would  bt«  injiu*iou8  to  the  public  service  and  also  to  nini 
that  he  shoidd  be  so  promoted.     It  would  be  far  better  to  reward  him  in  acme  othw 
way.     The  result  at  which  we  liave  arrived  is,  that  we  should  liavo  two  rlnnim  U 
Ollicers ;  tlio  distinguishing  featui*e  of  one  class  would  be  superior  cducatioii,  of 
the  other,  practicxil  experience.      Thoi«e  two  elements  properly  manipulated  would 
combine  every  practicable  security  for  pro])er  qualification.     There  ia  no  room  for 
any  third  cla^s ;  if  introduced,  it  must  be  wanting  in  some  of  the  requisite  con* 
ditions  of  eiiiciency.     All  that  now  remains  is,  to  determine  in  what  proportion  the 
Ofiicers  shall  be  composed  of  those  two  elements.     The  larger  proportion  of  oommii* 
sions  slioidd  be  assigned  to  the  candidates  from  the  military  colleges,  beoauM,  fint, 
the  prt>dominance   should  be   secured   to  sui)erior  intellect  and  education;  and, 
secondly,  while  Officers  promoted  from  the  ranks  would  generaUy  follow  their  pro- 
ics.««ion  to  the  close,  many  of  those  admitted  from  tlie  military  colleges  would  enter 
the  ^inny  only  for  a  few  years,  as  they  do  at  present.     I  hope  tLat  habit  of  our 
young  men  of  fortune  serving  for  a  few  years  in  the  Army  will  never  cease.   So  that, 
whatever  the  proportions  of  the  two  classes  might  be  at  first,  tliej  would  be  likely 
to  be  altered  in  the  end  in  favour  of  those  promoted  from  the  ranks.     ThereloK^ 
the  proiK)rtion  of  those  promoted  from  the  ranks  should  be  less  tlian  of  those  who 
come  from  tlie  military  colleges.     The  French  system  of  promotion  is,  tlwt  on^ 
third  of  the  appointments  to  commissions  is  given  to  sous-qfficiert.     The  Prusnan, 
Austrian,  and  Kussian  systems  are  tliat  young  men  of  family  and  liberal  education 
descend  into  the  ranks  and  sene  as  privates  with  a  view  to  early  promotion  as 
Ofliecrs,  pc>rforming  all  the  duties  of  privates  and  being  promoted  to  he  Non-oom- 
missioned  Olficcrs,  but  only  associating  with  the  men  in  the  ranks  more  or  leu 
according  to  their  education  and  personal  habits.     Of  those  two  I  think  the  French 
system  is  greatly  to  be  prefern;d,  because  it  opens  the  miUtary  career  to  the  whole 
nation  ;  because  it  gives  a  greater  choice ;  because  it  produces  Ofiicers  of  mater 
military   ex]>erience.     In  fact,   it  is   the  difierence  bt>twcen  takine  a  smaU  class 
who   arc   sent  into    the    ranks    to    learn  their  business,   and  taking  the    whole 
body   of  the   rank  and   file   and  uou-Commissioneil   Ofiicers,    and    selecting    tlic 
best   among   them.     I  now   come   to  the  subject   of  promotion,   on  which  I   will 
only   make   two  or  three   obser\'ations.      In    my   opmion    there  should  only    bo 
four   ninks  of    Officers   below   the    general    Officers — two    company — ^Lieutcnanta 
and    Captains — and    two    field — Lieutenant -Colonels    and    Colonels.       Whatever 
the    reasons   may   linvo   been   for  Imving   six   ranks  originally,   I    think  they  no 
longer  exii^t.     It  is  very  desirable  that  tlie  system  should  be  simplified ;  a  host  of 
dithculties  would  be  got  rid  of  by  doing  so.     The  two  field  raukei,  in  my  opinion, 
should  also  be  Army  ranks,  as  they  are  in  all  other  Armies.     The  British  Army  is 
the  only  Army  in  which  the  field  ranks  are  men»ly  regimental  ranks.     Tlion  up  to 
the  rank  of  Captain  the  ride  of  promotion  should  be  seniority — tinted  by  examina- 
tion, and  qualified  by  selection — modified  by  selection.     The  exanduation  would  be 
first,  the  practical  professional  examination  which  is  constantly  going  on  through  the 
Ins])ci'ting  General  Officers,  which,  of  course,  is  of  the  utmost  value.     In  the  French 
service  the  ])romotions  are  made  yearly  upon  that  examination  combined  with  the 
reports  of  the  regimental  Commanding  Officers.     I  conceive  that  afrt*r  a  young  man 
has  lx^en  a  few  years  in  his  regiment^  under  the  observation  of  Ids  Commanding 
Officer,  and  he  has  biH^n  rejwrted  upon  by  several  Ins]>ectiug  Ofiicers,  ho  becomes 
thoroughly  known,  and,  as  he  rises,  his  fitness  for  command  biH'omcs  more  fully 
known,  so  that  really  there  can  be  no  mistake  at  all.    Tlie  other  examination  would 
be   in  professional  science,  previous  to  his  attaining  the  rank   of  Captain.     Then 
those  supplenu'ntary  tests  pointed  out  by  Colonel  Bobortson — the  Aujutaucy,  tho 
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Staff  College,  and  "special  Beirices" — ore  of  the  uhiioi»t  value,  and,  of  course,  would 
eome  lar^ly  into  conpideration.  Lastly,  I  would  only  obsorre  that  I  urn  against 
the  modified  sjetem  of  purchase  proposed  by  Colonel  Eobertson.  To  allow  of 
•lebanges  by  purchase,  in  which  the  now  principl(>  would  )>o  introduced,  of  the 
Ofloer  parcDasine,  actually  taking  the  place  of  the  OiEocr  with  whom  he  exchanges, 
ironld  be  retumwig  to  the  old  piurlmse  8y?t(?m  in  a  more  objectionable  tonn.  It 
ironld  be  jpmvliasing  over  tho  heads  of  any  number  of  Officers,  and  mert^ly  by 
maoej  an  Officer  might  get  on  as  fast  vla  he  docs  now,  indeed  I  think  faster.  I  think 
■D  anolute  prohibition  ought  to  be  placed  on  Officers  accc])ting  money  ns  a  con- 
nderation  for  exchange  or  retiring  from  the  Ser^nce,  Ix'cause  althougli,  luidoublt'dW, 
tiie  wont  part  of  the  present  purchase  system  is  the  ])un?haso  of  promotion,  yet  the 
boons  ■yitem,  as  it  is  called,  is  also  open  to  great  objection.  I  ^ill  read  a  sentence 
from  a  Mtter  which  entirely  expresses  my  exi)eriencc  and  opinion.  I  will  not  say 
abuoe  it  is,  it  will  speak  for  itself : — "  This  (that  is  the  bonus  system)  is  to  re-intro- 

*  dace  purchase  in  a  form  which,  to  my  mind,  has  little  more  to  recommend  it  than 

*  iriMt  joa  wish  to  displace.  It  is,  of  course,  the  interest  of  old  Officers  to  encourage 
*'  OMh  notions,  but,  practically,  they,  the  first  recipients  of  such  bonuses,  are  tlio 
**  onlj  penoos  who  profit,  all  those  who  come  after,  being  mert*ly  in  the  position  of 
"  leoovering  the  sums  they  had  previously  spent  in  the  subscription.  I  think  every 
"possible  ofllcial  discouragement  should  be  thrown  on  such  schemes,  while  we 
"  should  not  cease  to  suggest  the  expediency  of  enforcing  retirement  according  to 
"  Oflfftain  scales  of  pay,  rank,  and  age."  The  result  woidd  be,  as  it  was  in  tho 
Indian  Armr,  to  overburden  the  Officers  with  debt  with  no  earthly  advantage, 
bsOBOie,  as  has  been  said,  they  only  recover  money  which  they  had  previously  laid 
oat|  and  the  retirement  would  be  just  as  quick  if  they  kept  their  money  in  their 
poeiEets  or  inyested  it  in  the  funds.  Let  officers  retire  according  to  their  respective 
dInis  of  life,  and  let  the  Government  aid,  by  the  grant  of  suitable  retired  alloivances. 
I  trust  that  jou  will  pardon  mc  for  trespassing  bo  long  u\)on  your  attention. 

Gaptain  Mztchbll,  B.M. :  It  is  witli  diffidence  tlmt  I  venture,  in  the  presence  of 
•0  many  my  seniors,  to  make  one  or  two  remarks.  With  regard  to  the  second 
lagystion  of  Colonel  Robertson,  the  increase  of  educational  qualifications  in  non- 
flOBmisBunied  Officers  recommended  for  promotion,  it  appears  to  mo  that  at  present 
tiis  pwtftical  eflbcts  would  be  to  select  from  non-Comuiissioned  Officers  those  who 
•«  least  llttod  to  command  men.  Everybody  who  has  any  cxpcrien<?e  in  the  service 
faanvs^  that  many  young  men  of  good  education  join  the  Army  as  a  last  resource, 
«ho  are  not  the  good  soldiers  that  educated  men  are  in  other  armies.  If  this  sug- 
gsrton  of  Colonel  Bobertson  were  carried  out,  they  would  be  the  very  men  who  would 
like  adrantaee  of  these  educational  qiuilifications ;  but  of  course  there  could  be 
sUkt  teete.  W"ith  regard  to  the  French  system  of  onc-tliird  choice  and  two-thirds 
mtatmiy,  I  know  that  in  that  service  it  excites  a  great  deal  of  bad  feeling ;  although 
it  is  hrat  nnder  by  various  means  whicli  we  could  not  ]x>s9ibly  employ  in  our  service. 
I  ttibf  the  choice  of  Officers,  even  under  the  restrictions  wliich  Colonel  Robertson 
kM  assisned  to  it,  would  be  an  exceedingly  difficult  thing,  and  an  exceedingly  invi- 
disos  thing  for  any  Officer  to  exercise.  \\  itii  regard  to  tho  qualifications  for  the 
pnnotion  of  Officers,  three  of  the  four  quitlifications  given,  arc  ver^'  good  in  them- 
ariwes*  There  are,  however,  many  very  good  Officers  in  the  service  who  (lossibly 
eoald  not  oome  nnder  any  of  those  heads.  It  is  not  |)ossible  for  everybody  to 
psrferm  "  distinguished  service  in  the  field."  There  may  be  many  very  good  subal- 
tns  in  a  regiment,  and  yet  only  one  of  them,  probably,  can  have  the  opportunity 
of  perlbnning  the  duty  of  Adjutant.  The  Staff  College  is  a  thing  that  seems  to  mc 
ow  available  for  the  few,  rather  tlmn  for  the  many.  I  jmss  over  the  term  th:it 
OoMoel  Robertson  suggests  a  Colonel  should  be  permitted  to  retain  commnnd  of  a 
ngnnent,  and  I  come  to  the  question  of  cxcluingcs  "]X'nnittcd  in  all  ranks."  I  do 
not  know  whether  Colonel  Robertson  combines  that  witli  the  system  of  sehvlion  for 
framotion  above  the  rank  of  Captain.  If  he  does  not,  I  wonhl  sug(!c:^t  tliat  it  would 
OsaTfTj  great  hardship  on  an  Officer  who  is  !<econd  for  firld  officer  s  rank,  to  allow 
an  Ofioer  who  has  just  been  promoted  to  the  rank  of  captain,  to  exriian^c  with  t)ie 
OAeer  who  is  senior  in  the  regiment,  and  so  poss  over  an  Officer  wlio  is  very  much 
Us  senior.  I  hare  not  touched  on  the  purchase  que!>tion  as  1  belong  to  a  non- 
iwmhsse  corps. 
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Ocnoral  Sm  WillUlM  Codrinoton,  G-.C.B.  :  Thero  is  no  doubt  that  the  queitioBf 
tliut  liavo  been  mooted  are  ver}'  important ;  and  ono  result  of  the  discuMion  on 
Colonel  Robertson's  plan,  bus  been  the  introduction,  by  Sir  Cliarles  Treyelyan,  of  the 
great  quest  ion  of  pureliase  or  non-purfhase.    Tlie  great  point  in  our  Armjr  a«  &r  u 
mj  experience  goes,  is  the  regimental  system,  namelj,  that  an  Officer  entering  a  regi- 
ment, hopes  to  get  to  the  eommand  of  that  regiment  by  fair  and  direct  promotiaL 
If  there  is  to  be  tliis  selection  spoken  of^  it  will  bo  a  very  difficult  thing  for  any  com- 
mittee to  decide  about  the  comparatiyo  merits  of  the  Officers  of  a  regiment  of  which 
they  form  part.  If  I  recollect  right,  on  the  question  of  selecting  Commanding  OfBoen, 
that  is  to  say,  from  the  rank  of  major,  who  was  to  be  a  Commanding  Officer,  the 
Commander-in-Chief  himself,  the  Duke  of  Cambridge,  declined  being  responsible  fm 
the  selection  of  Officers  for  that  post,  from  its  being  a  yeiy  difficult  thing  for  him  to 
judge  of.    I  tliink  it  would  be  a  yery  difficult  thing  for  Officers  in  a  regiment  to 
put  their  finger,  not  only  upon  the  mcrit«,  but  upon  the  demerits,  that  is  to  sajr  the 
comparatiye  demerits  of  other  Officers,  whom  they  reject  for  promotion  bj  putting  a 
junior  Officer  oyer  their  heads.    Tliat  is  one  of  the  most  difficult  points.    All  OffleeiB) 
I  think,  foel  that  it  is  the  regimental  system  that  has  kept  us  yery  mnok  together. 
An  Odicer  enters  a  regiment,  he  feels  wlulo  he  is  there,  that  it  is  his  home :  hehopet 
to  get  on  to  eommand  a  company ;  ho  hopes  to  get  up  to  be  nuyor  of  that  regiment ; 
he  hopes  to  command  it ;  and  in  many  cases  to  die  m  the  regiment.     Well»  if  theie 
is  to  be  this  selection,  this  changing  from  one  regiment  to  another  by  selection,  I  lay 
it  is  a  yery  difficult  point,  and  one,  I  tliiuk,  that  will  be  scarcely  practicable.    And 
here  comes  the  point:  Look  to  the  foimdation  of  our  English  Officer,  what  is  he! 
Ho  belongs  peculiarly  to  the  class  of  the  gentry  of  England.    Independently  of  hia 
position  as  an  Officer,  he  is  in  social  position,  a  gentleman.    He  is  not  only  to  be 
receiyed  in  society  as  a  gentleman,  but  by  the  Mutiny  Act  he  is  a  gentleman  ;  there- 
fore, he  can  be  called  upon,  either  as  a  matter  of  social  business,  or  as  a  matter  <tf 
positiyc  law,  to  act  as  a  ^ntloman.    Now,  without  going  into  the  question  of  the 
comparatiye  merits  of  priyatc  soldiers  and  non- Commissioned  Officers,  I  pat  it 
clearly,  is  it  not  a  yery  difficult  thing  for  a  priyate  soldier,  who  must  get  to  a  certain 
leiigtli  of  service,  and  a  certain  rank  by  that  seryice,  before  he  becomes  a  commissioned 
Officer,  to  enter  at  once  into  the  social  position  that  is  required  by  Act  of  Parliament^ 
independently  of  the  social  feeling  ?     That  is  the  great  difficulty  which  I  think  those 
ignore,  who  wish  to  introduce  the  middle  classes  of  the  country  into  a  profenioii  that 
is  not  remuueratiye  in  a  money  pomt  of  yiew,  but  which  is  partly  so  by  honour,  and 
the  Officers  of  which  should  feel  that  it  is  better  to  be  thus  remunerated. 

Wc  must  now  come  to  consider  what  arc  the  general  motiyes  which  influence  tho 
classes  whom  it  is  sought  to  introduce  into  tho  Army  as  Commissioned  Officers. 
j'^irst  of  all,  we  \n\\  begin  with  the  priyate  soldier.  Why  is  it  tliat  wc  haye  lately 
ivoeiyed  as  many  recruits  as  wo  want  ?  Because  we  hoye  increased  the  pay  of  the 
Army  to  a  certain  point,  so  as  to  induce  them  to  como  in.  They  find  it  is  better  worth 
their  while ;  and  we  must  feel  that  to  a  certain  extent  it  is  a  question  of  payment. 
Wc  will  next  take  the  non-Commissioncd  Officer.  What  is  the  inducement  to  the 
non-Commissioncd  Officer  to  enter  the  ranks  as  a  ]>rivato  soldier,  with  the  hope 
of  becoming  first  anou-Comniisbioned,  and  then  a  Coiumibsioued  Officer?  I  will  com- 
]>arc  his  position  with  other  positions  in  Ufo.  It  is  perfectly  true,  as  Sir  Charlea 
TrcTclyan  lias  said,  that  there  has  been  an  enormous  adyanoe  made  in  tlio  application 
of  the  talent  of  England, — to  what  ?  To  the  colonies,  to  engineering,  and  to  all  sorts 
of  occupations  giving  great  remuneration, — wide  fields  for  employment  and  great 
I'eniuDcrution.  Now,  a  private  soklicr  has  Is.  2d.  a  day ;  a  coriH>ral  has  Is,  7d. 
Now  I  would  just  ask  any  one,  taking  the  really  talented  class  to  which  referenco 
has  been  made,  wlio  can  put  their  children  as  approntices  to  engineering,  or  to  tho 
yurious  other  employments  of  lifo,  whether  they  would  be  willing  to  come  into  the 
Army  for  the  sake  of  1*.  7rf.  a  day  to  do  the  duties  of  corporal?  What  are  the 
duties  of  tho  coriwnil  and  private  soldier  in  our  Army,  of  whom  two-thirds  are 
employed  in  the  colonies?  Mounting  guard,  cleaning  belts,  and  other  ex cessiyeiji 
irksome  duties.  W^iat  is  the  inducement  for  them  to  come  ?  There  is  the  real  diffi- 
culty that  I  think  Sir  Charles  Trevclyan  has  not  seen,  in  a  mercantile  country  like 
England,  where  there  is  an  immense  field  for  the  working  cla>8es,  both  at  homo 
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and  in  the  (X^niei.  I  do  not  8<^  why  tlioee  classes  should  come  into  the  Army. 
Now  M  to  tlie  non-Commissioned  Oflicer.  He  has  come  to  be  a  coi^xtrnl,  a  scrgtmn't, 
and  this  after  a  certain  term  of  Borvice  in  which  ho  lias  six^ut  the  best  part  of  his 
life.  Say  he  then  beoomcs  a  Commissioned  OiSccr.  Wliat  is  his  pay?  As  eii?i^i, 
it  ii  £80  a^jear,  scarcely  enough  to  pay  for  his  positive  cx]^)eii8C8.  ilow  are  we  to 
soppoae  that  a  non-Conmiissioned  Ofiiccr  is  then  to  enter  really  into  the  spirit  of  Lis 
new  poaitioin  in  the  Army  ?  He  may  have  married  iu  a  diflercnt  class  of  life,  and  a 
Hwneand.  things  of  that  kind  may  interfere  sociadly  with  his  position.  I  Imvc 
knowDy  and  I  will  be  bound  to  say  tluit  many  Oilicers  liave  known,  non-Corn- 
Bisdoiied  Officers  who  have  come  to  bo  Sergeant-majors  and  then  Otficers,  who 
have  wiahed  thcmselyes  non-Commissioned  OlHcers  again.  Why  ?  Because  tlieir 
half-paj  waa  positively  not  so  much  as  the  pension  they  would  hare  got ;  and  they 
wen  imt  in  that  position  in  which  they  were  obliged  to  bo  socially  higher,  and  yJt 
not  able  to  support  their  rank.  These  are  the  practical  difficulties  whicli  I  thnik 
ereij  Officer  in  the  Army  must  feel.  We  now  come  to  another  |x>int.  The  questioji 
of  pnrehaae  which  lias  been  mentioned  is  a  question  upon  which  there  is  a  grer^t 
dinmioe  of  opinion.  Even  those  who  hare  been  non-purchasing  Oflicers  Iiavo  felt 
that  thej  hare  had  Tory  frequently  great  advantages  from  the  rapid  run  of  promotion 
that  baa  taken  place,  bringing  them  up  to  the  head  of  the  list.  Of  that  there  is  no 
doubt.  We  must  also  consider  this,  what  is  tlio  class  you  want  for  Oilicers  in 
Sn^andP  The  Officers  of  tho  English  Army  have  now,  from  various  cuufos,  ;i 
ontain  leeling  of  independence.  This  may  be  occasionally  inconvenient  as  to 
diaeipline,  but  it  is  of  national  value.  Although  in  a  separate  profession,  paid  by 
tho  Dtate,  and  whilst  keeping  themselves  free  from  State  politics  or  from  State 
diiCBoaions,  they  feel  that  they  need  not  give  up  that  feeling  of  independence 
upcrtaining  to  the  class  of  English  gentry  from  which  they  spring.  I  look  upon 
that,  in  a  constitutional  point  of  view,  as  a  very  great  advantage  io  the  country,  to 
bare  the  Officers  of  the  Army  in  tlus  position.  Inese  ore  things  that  ai'e  incidental 
to  tho  position  of  the  Officer,  as  a  gentleman.  It  is  a  very  great  object,  and  it  is 
vihwd  Oj  the  men  and  the  non-Commissioned  Oflicers,  tlmt'the  Oflicers  sliQuld  come 
from  that  dass,  that  you  should  bo  able  to  insist  upon  their  being  not  only  OfliccrSy 
bttteentlemen,  to  whom  the  men  and  non-Commissioned  Oflicers  can  look  up. 

Ino  Chaibicak  :  If  no  other  gentleman  has  any  observations  to  make,  I  will  new 
all  upon  Colonel  Bobertson  to  favour  us  with  a  rc])ly. 

CoiOiiel  BOBEBTSOX :  I  would  only  say,  in  reply  to  Sir  Charles  Trevelyan,  tliat  i:i 
oiMMtiucting  my  plan  I  mentioned  tfiat  there  was  to  be  no  increase  of  expense.  .Nov, 
fivCharieSy  I  obaenre,  takes  it  for  grunted  that  the  country  is  pre])arc(l  not  only  to 
a  Tcry  large  sum  in  tlio  way  of  coiniK'usation,  but  to  increase  the  \)ny  of 
Offioers  of  the  Army.  If  the  Chancellor  of  the  Exchequer  were  to  put  so  large  n- 
II  at  my  disposal,  I  do  not  think  I  should  adopt  Sir  Charles's  scheme,  nor  should 
I  adopt  my  own;  my  scheme,  however,  should  be  judged  of  as  one  that  does  not 
inelTO  one  Ailling  of  expense.  As  to  tliese  exchanges  which  many  gentlenieu  have 
fltgeeted  to,  I  do  not  like  them  myself.  If  you  can  give  unlimited  retiring  allowan<  e^ 
vd  eompolsoiy  retirement  you  will  secure  promotion  without  exchanges.  But  I 
think  that  the  system  of  exchanges  is  better  than  the  system  of  purchase ;  I  tliink 
therara  objeetionable,  but  as  I  do  not  think  there  is  any  chance  of  tlic  Chancellor  of 
the  Kifhequer  giving  retiring  i)ent<ions  to  Officers  of  15  or  20  years'  service  I  nuist  i]o 
the  beat  I  can.  I  think  if  you  go  into  detail  my  proiwsals  are  not  so  objoctioual>le 
as  the  present  svstimi.  I  do  not  think  it  a  good  thing  to  introduce  a  system  of 
Ofihanges,  but  i  adopt  it  an  tlie  less  of  two  evils.  Sir  Charles  stated  vcrv  tmly 
tbat  the  Army  is  composed  of  only  two  classes,  the  highest  and  the  lowc^t.  1  think 
tbatis  aTcrygreat  advantage.  Tliose  are  two  clasi^'s  of  the  population  ilmt  you 
eoidd  not  make  any  other  good  use  of,  wlicivas,  if  you  succeeded  in  attracting  t':e 
■dddie  elassce  into  the  Army,  why  yuu  take  away  men  that  make  excellent  engi- 
Been,  and  escellent  men  of  commerce,  and  you  would  pay  them  highly,  to  do  what  ? 
to  elean  bolts  and  do  duties  that  tlieir  talents  would  be  thrown  away  u^ton  ;  wliert^i?^ 
if  you  introduce  the  lowest  class,  vou  educate  thorn  and  give  them  tiio  op]>ort  unity 
of  rising  to  a  higher  grsule.  You  nial^e  ii:an^  of  tlicin  most  Uiieful,  and  many  of 
tibem  excellent  members  of  society.     1  -i\c.ild  «iy  tlic  fame  thing  of  the  Oflicers  ; 


S?. 


220  THE  APPOINTMENT  AND  PBOMOTION 

the  men  who  go  into  tlio  Army  make  excellent  Officers,  many  of  them  wbeii  pni 
into  positions  of  responsibilitj  evince  great  talent ;   but  if  jou  exclude  those  ineD 
from  the  Army,  or  ityou  make  the  conoitions  such  that  they  cannot  enter,  what  wiU 
becomo  of  them  ?    They  will  become  useless,  they  will  become  idle.     Under  tihs 
existing  system  you  utilize  two  classes  that  would  otherwise  be  of  little  Tslve  to 
society.     I  hare  the  pleasure  of  agreeing  with  Sir  William  Codrington  in  xmaj 
things  that  he  has  said,  especially  in  his  estimate  of  the  different  kinds  of  motiTM 
which  respectively  induce  privatos,  non-Commissioned  Officers,  and  Officers  to  enter 
the  Army.     Allow  me  to  say  tliat  in  many  of  the  propositions  that  I  haye  made,  I 
do  not  propose  them  as  good  in  themselves,  but  as  the  best  under  the  circumstanoes. 
You  huYO  a  great  evil,  and  how  are  you  to  get  rid  of  it  without  money  ?     Of  course, 
if  the  Chancellor  of  the  Exchequer  will  give  me  the  money  I  should  consider  what 
to  do  with  it,  and  I  have  no  doubt  it  might  be  possible  to  devise  better  arrangements 
than  those  wliich  I  have  proposed,  and  rentured  to  hope  might  be  feiYOurably  con- 
sidered, chiefly  for  this  reason,  that  they  could  be  carried  out  without  adding  a 
shilling  to  the  Army  estimates. 

Mr.  Dyee  Acland,  M.P.  :  I  rise  for  the  purpose  of  asking  a  question.  I,  as  a 
civilian,  came  here  for  the  purpose  of  hearing  the  opinions  of  military  men  on 
Colonel  Robertson's  paper,  rfow,  I  have  had  the  advantage  of  hearing  from  the 
distinguished  General  on  my  left  many  of  the  current  opinions  of  the  Army.  I 
hope  it  is  no  disrespect  to  him  to  say,  though  I  feel  the  importance  of  them  as  a 
matter  of  military  opinion,  still  they  are  not  new,  that  they  are  really  an  answer  to 
Sir  Charles  Trevelyan.  What  I  do  /eel,  as  a  civilian  coming  here  for  information, 
attracted  by  the  programme  of  Colonel  Robertson's  paper  is,  that  we  haye  been 
discussing  a  speech  from  Sir  Charles  Trevelyan  and  not  the  paper  of  Colonel  Robert* 
son.  I  feel  it  is  rather  hard  on  Colonel  Robertson,  who  lias  given  a  great  deal 
of  thought  to  a  difficult  subject,  and  one  which  wo  civilians  are  anxious  to  study. 
We  want  to  know  the  opinions  of  military  men.  We  also  know  that  there  will  bo 
at  our  backs  a  very  strong  public  opinion  in  a  different  direction  from  the  opinions 
of  the  Army.  I  do  not  pretend  to  form  an  opinion  on  Colonel  Robertson's  plan,  but 
it  docs  appear  to  me  to  deserve  discussion.  I,  therefore,  wish  to  ask  whether  a 
future  day  can  bo  fixed  for  an  adjoiumed  discussion. 

Sir  W.  CoDBiNOTOX :  The  paper  of  Colonel  Robertson  is  an  important  paper ; 
but  I  must  also  say  tliat  I  feel  it  a  rery  difficult  thing  to  come  down  here,  and 
on  an  incidental  discussion — for  it  was  by  accident  that  I  came  here— discuss  papers 
that  are  -wTitten  with  great  care  and  ability.  Tlie  other  question,  that  of  purclmse, 
was  altjo  brought  forward  very  prominently,  partly  as  an  answer  to  Colonel  Robert* 
son's  statements.  It  is  one  that  lias  been  discussed  very  fully,  and  with  the  utmost 
talent  and  the  utmost  perseverance,  I  mean  the  question  of  purchase;  that  is 
the  only  reason  that  I  entered  into  the  question. 

Mr.  i)YKE  AcLAND :  I  am  afraid  that  I  expressed  myself  in  a  manner  which  I 
should  regret,  having  on  private,  as  well  as  on  public  grounds,  great  rcbixjct  for  the 
gallant  Officer,  but  what  I  wisliod  to  say  was,  that  I  was  anxious  to  hear  Colonel 
Robertson's  paper  discussed,  but,  instead  of  that,  it  seems  to  mo  that  wo  haye  been 
discussing  tlie  speech  of  Sir  Charles  Trevelyan. 

The  CnAiBMAif :  Before  the  meeting  adjourns  to  such  day  as  tlio  Council  may 
think  proper,  I  should  wish  to  make  a  few  observations.  Having  been  brought  up 
in  a  seniority  service,  where  retirement  by  purchase  has  been  the  rule,  I  look  with 
great  abhorrence  upon  the  system  of  purchase,  and  I  behcve  tliat  is  generally  the  yiew 
which  is  entertained  now.  But  the  point  on  which  I  would  venture  to  make  a 
remark,  is  in  reference  to  the  source  from  which  the  soldiers  of  our  Army  are  drawn. 
The  comparison  which  has  been  made  between  tho  armies  of  foreign  countries  and 
those  of  England  is,  that  abroad  the  conscription  is  the  source  from  which  the  Army 
is  recruited ;  in  England  it  is  the  voluntary  system.  I  must  say  that  my  feelings 
are  strongly  in  favour  of  the  system  which  has  prevailed  in  England  for  so  many 
years,  because  I  believe  that  as  long  as  Englishmen  are  what  they  have  been  for 
centuries,  loyal,  devoted,  and  brave,  they  will  bo  able  to  do  what  they  have  always 
done,  1.  e.f  hold  their  own  against  all  tho  world.  I  do  not  behove  there  is  any  army 
now  in  existence,  which  confronted  with  an  equal  number  of  Britisli  soldiers,  would 
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to  beat  them.  Therefore,  although  systems  may  be  introduced,  which  hare 
adrantages  over  the  present  system — and  Colonel  Robertson's,  which  is  the 
f  long  years  of  thought  and  great  study,  and  has  been  brought  out  in  such 
auBt  necessarily  be  a  useful  basis  in  all  future  consideration  of  the  subject — still 
that  we  may  be  proud  of  the  Army  as  it  has  existed :  it  is  a  good  Army,  I 
a  better  Army  than  exists  anywhere  else.  And  if  we  look  forward  to  have  a 
Lrmy,  it  will  hardly  be  from  getting  a  better  material  tlian  that  of  which  it  is 
rmed,  but  from  belter  organization  and  arrangements  in  respect  of  the  pro- 
of  the  Officers,  rather  than  from  an  amalgamation  of  Officers  and  men  as  is 
niggest^d.  I  have  no  doubt  that  the  paper  which  has  been  read,  will  add 
'iie  many  papers  read  in  this  Institution,  which  have  been  productive  of  very 
Mults.  I  trust  that  I  hare  the  permission  of  the  meeting  to  offer  our  best 
to  Colonel  Robertson  for  his  valuable  paper. 


^kmn0  W^tttxriQ. 


Monday,  May  18,  1868. 

Vice- Admiral  R.  SPENCER  ROBINSON,  Controller  of  the  Navy, 

in  the  Chair. 
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THE  NATIONAL  DEFENCES  OF  GREAT  BRITAIN,  ESPE- 
CIALLY WITH  REFERENCE  TO  THE  FUTURE  REQUIRE- 
MENT OF  FLOATING  FORTS. 

By  Samuel  J.  Mackie,  Assoc.  Inst.  C.E. 

It  is  hnpossiblo  to  over-estimate  the  value  of  a  thorough  and  searching 
inquiry  at  this  time  into  the.wholc  question  of  our  national  defences,  for 
just  a.s  the  Navy  has  been  passing  through  large  and  important 
changes,  tlie  series  of  which  is  not  even  yet  completed,  so  land  and 
slioro  defences,  in  other  words,  fortifications,  are  inevitably  entering 
upon  a  like  phase  of  total  re-construction,  and  enormous  waste  of  money 
cannot  be  avoided  without  free  and  acute  public  discussions  are  facili- 
tated ;  in  short,  without  a  battle  of  ai'gument  and  experimental  prac- 
tice. In  such  a  controversy,  however,  no  i)ersonal  elements  ought  for 
one  moment  to  be  allowed  to  predominate,  but  the  main  effort  should 
be  directed  to  the  attainment  of  the  most  accurate  knowledge  upon 
which  to  base  the  new  theoretical  projects  to  bo  carried  into  practical 
operation. 

The  object  of  this  paper  then,  is  very  concise  and  very  distinct.  It 
is  contidei-ed  that  the  time  has  anived  when  the  i)rovision  of  floating 
forts  for  our  coast  and  harbour  defences  can  no  longer  he  disregarded 
witli  impunity,  and  that  the  safety  of  the  maritime  defence  absolutely 
nei'essitates  such  auxiliary  aid. 
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The  consideration  of  this  subject  necessarily  involves  two  scj^arate 
liirestigatioDS : — 

FIrat.  A  just  estimation  of  the  existing,  as  also  of  the  prospLH'tivr 
condition  of  our  coast  fortifications. 

Secondly.  Admitting  tho  neiJcssity  for  floating  batteries,  wlint  i.=;  the 
l?o^t  form  of  atablo  platform  for  ensuring  accuracy  of  fire  from  tlu 
guns. 

The  first  portion  of  the  subject  requires  a  general  review  of  the  cnn- 
dition  and  progress  of  our  present  fortifications,  and  of  the  system  or 
RVritems  upon  which  they  are  being  carried  out ;  and  in  connection 
with  this  an  equally  general  consideration  is  required  of  the  most  im- 
portant cases  of  attacks  by  iron-clad  and  steam  shii)s,  and  of  the  de- 
fences made  by  littoral  fortifications  since  the  period  of  tho  general 
introduction  of  rifled  guns  and  iron  armour  hito  the  great  Xavies  of  our 
owu  and  foreigii  powers. 

As  to  the  enormous  fortifications  of  our  arsenals  and  dock^-ards 
Vi  iiich  ore  proceeding,  there  can  be  no  <lonbt  that  a  system  which  is 
two  hundred  years  old,  cannot  be  properly  suitable  for  the  national  re- 
quirements at  this  date.     What  is  called  the  "modern"  system  of 
lortification,  is  primarily  based  upon  that  of  Vauban ;  and  even  this  so- 
called  "  modern  "  system  is  of  far  too  great  age  to  be  appropriate  to 
tile  necessities  induced  by  ritled  and  heavy  oninance.     One  of  the  inuin 
«^t.fect8of  Vauban's  system,  hi  all  its  modifications,  and  against  vrhvAi 
those  modifications  have  incessantly  stniggled,  has  been  that  of  enfi- 
lade, which  the  power  and  range  of  modern  artiller}'  has  so  greatly, 
*^InioBt  insuperably  increased,  whilst  the  strength  of  most  works  has 
^y^an  mainly  estimated  against  attacks  by  guns  of  not  greater  power 
than  our  late  68-ix»under  smooth-bores  of  cast-iron.     The  strength  re- 
*luired  in  the  pampets  for  secure  i»rotecti<:»n  against  modern  heavy  gnus 
"^"onld  now  involve  masses  of  earth  of  most  inconvenient  thickncs.^. 
The68-pounder,  Anth  IGlbs.  of  powder,  and  the  T-inch  l'ree<'h-loa(ler 
"Rifled  gun,  with  12  lb.  charges,  will,  at  a  thousand  jMrds  range,  pierce 
*  pttrapet  of  very  compact  loam  of  22  feet  in  thickness.     Onr  present 
?-inch  rifled  gun  has,  I  i)elieve, completely  riddled  I  i  iori  of  solid  clay,  it 
*^  evident,  therefoi-e,  that  earthworks  of  appropriate  dimensions  agaiii.-t 
'^''ch  arms,  must  involve  openings  for  the  defensive  fire,  such  as  lu^t  o-ily 
tocRuse  inconvenience  and  danger  in  the  working  of  the  gmis.  but  ;i!-d 
^riously  to  weaken  the  line  of  defence  itself. 

Another  and  very  gi-eat  <lifliculty  is  incurred  in  modern  f-irtificati'Mi.-; 
in  providing  traverses  to  str»p  the  ricochet  of  enfilnde  lire. 

Mawmry  also,  we  know  suffers  from  modern  rillotl  and  heavy  gui!-.  in 

vimilarly  increased  proi)oi'tion,   and  while   at  2O0  yards  the  old  21- 

poander  iron  shot  penetrated  into  good  masonry  not  m -re  than  'JO 

indies,  modem  rifled  gims  will  send  their  cylindrical  hoh^  into  s-tji,! 

granite  work  a  distance  of  more  than  14  feet.     Even  the  Armstrong 

12-]»ounder  is  capable,  at  70  yards,  of  penetrating  ;>;>  inches  of  brick- 

irork  laid  in  cement,  and  the  '80-poun<ler  polygroove  rifle,  with  a  lo  ll». 

charge,   pent  its  shot  completely  through  the  wall  of   the  martell'* 

tower  .it  Eastbourne.  7  feet  C  inches  in  thickness,  at  over  l.noo  y:r.Is 

tangc. 
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Almost  at  the  dawn  of  the  coming  general  use  of  rifled  gmiB,  ik 
necessity  for  wliich  was  prominently  brought  out  during  the  Cnmean 
war,  the  inadequacy  of  the  existing  systems  was  perceived  ud 
commented  upon  by  eminent  artillerists  and  engineers,  and  moit 
competent  men  woiild  now  be  thoroughly  agreed,  that  the  moderD 
revolution  in  arms  has  entirely  changed  the  data  upon  which  fortifici- 
tions  ought  to  be  designed  and  erected.  That  no  proper  systeni, 
adapted  to  modem  requu^ements,  has  yet  been  devised^  the  state  of  ooi 
published  literature  will,  I  think,  suflSdently  pourti'ay.  Our  present 
forts  and  fortifications  show  but  too  practicaUy  the  confusion  of  ideis 
and  ignorance  of  special  requirements  which  prevail,  by  their  differeat 
developments,  at  different  {daces,  upon  all  sorts  of  theories,  without 
any  reliable  bases  having  been  officially  laid  down.  A  high  authoritj, 
the  late  Professor  of  Fortifications  at  Addiscombe,  distinctly  asserted 
ui  1860,  when  the  development  of  the  manufacture  of  heavy  ordnance 
had  attained  to  nothing  like  the  rsjik  it  now  possesses,  that  there  coidd 
be  little  doubt  that  with  rifled  guns  of  such  accuracy  and  range  iS 
were  then  coming  rapidly  into  use,  enfilade  would  be  practised  witb  ft 
precision,  and  from  a  (^stance  vastly  greater  than  had  hitherto  been 
attempted,  and  it  would  be  a  question,  he  thought,  whether  any  gun  on 
an  open  rampart  would  remain  undisabled  for  a  day.  This  being  thfi 
case,  there  can  be  no  doubt  but  that  all  guns  of  fortresses  must,  soonei 
or  later,  be  placed  in  casemates,  where  uiey  are  entirely  secure. 

It  is  no  part,  however,  of  my  present  project  to  discuss  the  diffi- 
culties of  modem  land  fortiflcations,  nor  to  advocate  any  novel  or  futoie 
system  in  respect  to  them.  It  is  quite  clear  that  the  ran^  of  modom 
artillery  must  necessitate  the  most  extensive  and  formidable  works 
upon  the  land  side  of  any  arsenal  or  dockyard  whero  the  primary 
object  is  to  protect  a  large  quantity  of  useful  or  necessary  stores  ftom 
destruction.  Two  important  systems  for  such  purposes  seem  to  be 
looming  in  the  future,  one  in  massive  lines  of  lengthy  earthworks,  de- 
fended at  intervals  by  iron  casemates  or  turrets ;  the  other  a  series  of 
potted  guns  in  holes  sunk  below  the  soil,  or,  far  more  useful, -if  an 
admirable  invention  be  employed,  long  lines  of  earthen  parapets  with 
rculways  behind  them,  from  which  the  heavy  guns  might  be,  by  me- 
chanical means,  raised  above  the  suif ace,  as  by  MoncriefiTs  carriages, 
simply  for  the  act  of  firing  alone,  and  which,  in  the  latter  case,  being 
constantly  moved  about,  could  not  only  follow  the  motion  of  troops  or 
ships,  but,  never  remaining  in  the  same  place,  would  keep  the  enemy 
in  ignorance  of  their  whereabouts.  But  whatever  future  system  may 
arise,  or  whatever  combination  of  existing  or  coming  plans  may  be 
hereafter  adopted,  the  future  of  land  fortmcations  win  not  be  a  series 
of  problems  now  most  securely  to  shut  up  bodies  of  men  within  lines 
of  impenetrable  obstacles,  but  rather  the  preparation  and  disposition, 
in  peaceful  years,  of  impregnable  fortresses,  to  form  ^'  prepared  battle- 
fields, where  the  defenders,  if  inferior  in  numbers  or  morale  can  fight 
with  the  greatest  advantage  under  the  support  of  a  powerful  artilleiy  ;*' 
the  outworks  of  the  active  defence  being  constructed  to  allow  a  whole 
army,  with  cavalry  and  field  artillery,  to  issue  forth  suddenly  from 
under  cover,  and  to  retire  with  equal  facility. 
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It  18  in  this  view  of  large  entrenched  camps  that  the  extensive  land- 
works  round  our  naval  arsenals,  will  find  their  best  excuse,  whatever 
opinioiis  may  bo  entertained  of  the  effectiveness  or  economy  of  their 
ocmstmction. 

It  is,  however,  solely  in  respect  to  the  shore  defences  that  we  have 
to  deal  in  this  paper.    The  main  questions  involved  are — 

First.  The  dir^  attack  of  the  ])ort,  with  a  view  to  its  capture. 
Secondly.  The  possibility  of  a  distant  lx>mbardment  with  effect  from 
the  sea ;  and 

Thiidly.  A  sudden  raid  attempted  by  ships  for  a  destnictive  pur- 
pose. 

The  complete  capture  of  an  important  naval  station  would  necessi- 
tftta  a  regular  approach,  both  by  sea  and  land,  and  could  scarcely 
h^ypen  while  the  British  Navy  maintained  the  supremacy  upon  the  sea, 
or  even  existed  as  a  powerful  force.    But  such  attacks  might  arise  if 
tlie  English  fleet  were  badly  beaten  by  a  foreign  foe,  or  were  exceeded 
in  power  by  the  combination  of  the  navies  of  several  foreign  States. 
Sodden  naval  raids,  with  a  view  to  perform  as  much  destruction  of 
stores  and  materiel  as  could  within  a  brief  period  be  effected,  are  very 
likely  Ito  be  frequently  attempted  in  any  future  wars,  and  it  is  mainly 
against  operations  which  may  be  accomplished  within  a  period  of  one 
or  two  days  that  we  think  it  is  most  important  to  be  guarded ;  and 
bearing  in  mind  that  bombardments  at  very  long  ranges  of  four  or  five 
miles  could  be  performed  by  the  aid  of  accurato  charts,  by  ships  taking 
neper  bearing  with  high  chances  of  great  destruction  in  places  of 
kr|^  extent,  it  seems  desirable  that  where  enormous  shore  and  strand 
noes  exist,  as  at  Plymouth  and  Portsmouth,  the  factories  and  stores 
ttonld  be  as  widely  distributed  as  possible  with  convenience  to  the 
woik  to  be  performed.    Certain  it  is,  that  considering  the  j)ower  of 
modem  armaments,  provision  for  a  successful  defence  must  be  made 
dning  a  time  of  peace,  and  cannot  be  effected  without  enormous  outlay 
cf  money.    Personally,  I  think  that  these  outlays  should  be  regulated 
by  tike  condition  of  the  labour  market,  and  that,  if  executed  at  a  greater 
n^  daring  periods  of  commercial  distress,  tliey  would  mitigate  the 
nSerings  of  the  working  classes,  at  the  same  time  that  in  reducing  the 
poor  rates,  they  would  utilize  and  make  properly  beneficial  the  contri- 
ostions  which  at  such  periods  are  inevitably  exacted  from  the  rich  and 
middle  classes,  either  in  the  shape  of  volunt^iry  charity  or  direct  taxa- 
tion. 

In  estimating  the  value  of  our  present  defences,  and  in  contemplating 
nhat  ought  to  be  the  future  direction  in  which  such  defences  should  be 
mainly  &veloped,  it  is  of  the  utmost  importance  to  digest  the  know- 
ledge obtainable  from  the  unportant  operations  in  the  great  American 
wtr,  for  the  details  of  those  hostilities  not  only  show  us  the  highest 
dsvdcqnnent  of  the  old  systems  of  fortifications,  in  every  condition  and 
ciicamstance  of  modem  needs,  but  also  give  us  the  best  information  as 
to  the  powers  of  attack  by  modem  rifled  and  smooth-bore  heavy  ord- 
nance, as  well  as  of  the  capabilities  of  modem  iron-clad  ships.  The 
main  details  of  the  most  important  cases  are  exceedingly  well  given, 
from  official  documents,  in  Lieutenant-Colonel  von  Scheliha's  recent 
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tveatise  on  "  Coast  Defencp."    I  think  tlie  main  results  may  ht  4 
bi'iefly  epitomised  in  these  propositions : — 

1.  That  in  all  cases  the  American  ateam-ships,  iron-clad  aa  weU 
nuarmoiired,  were  able  to  pass  fixed  shore  forts,  without  rcceiriug  tf  _ 
seriously  damaging  injuries.  This  happened  at  Mobile,  at  Forts 
Jackson  and  St.  Philip. 

2.  That  strand  forte,  and  other  low-lying  batteries  placed  nent  the 
«&a,  were  always  to  be  silenced  by  the  concentrated  fire  of  the  s' ' 
As  at  Foi-t  Fisher. 

3.  That  where  the  guns  were  placed  higli,  say  at  elevations  of  f 
lllO  to  300  feet,  and  separately  or  in  small  gronpa  at  considerable  in 
vais,  tiie  plnnging  fire  was  found  to  be  exceedingly  distressing  tftlj 
eiiips,  but  which  nevertheless  were  able  to  pass  and  repass  the  fof 
subject  to  considerable  danger.  Tlie  batteries  at  Vickabiu-g  » 
this  class, 

4.  That  in  all  cases, — and  this  ia  the  most  important  condition  in  ca 
noctiou  with  tlie  present  paper, — in  all  cases  where  the  skipt  could  if 
tktamed  bi/  either  permanent  or  jtoaling  obstructions  under  tlie  fire  of  A» 
sh'ire  flirts,  thei/  v.-ere  prevented  Ji-om  passing  and  attacking  more  irapOTta^: 
in-si  10 re  stations.     This  last  condition  ia  most  prominently  illastn^^ 
by  the  affair  at  Ohaxleston,  in  1863. 

Tlic  position  of  Fort  Sumter,  the  disposition  of  the  five  i 
foits  Eit  Spithead,  and  the  gi'eat  iron-clad  fort  behind  the  Ply 
Bt'tiukwater,  ai-o  practical  illustrations  of  the  opinions  alike  of  £ 
and  American  engineers  as  to  the  necessity  of  having  powerfol  I 
tories  in  artificial  positions  in  the  sea,  the  fire  from  the  natural  p  " ' 
QM  the  shore  not  being  equal  to  control  the  entire  area  of  the  w; 
for  ships.  It  is  perfectly  obvious,  then,  in  considering  the  futnCi' 
leqnu'uineuts  of  floating  forts  as  auxiliary  to  coast  defences,  that  whilf 
forts  on  the  shore  can  ouly  be  ci'ected  upon  the  best  natural  sites,  tbe 
fjrts  in  the  sea  can  be  put  intlie  best  and  most  efEectivoplaoeBi 
la  riisjiect  to  sndi  artificial  sea  forts  there  are,  one  inherent  d 
and  two  inlierent  objections.  The  difficulty  in  mid-sea  forts  ia  j 
obtaining  of  a  proper  foundation  for  the  supcratructuro,  and  one  d 
tion  also  is  of  an  engineering  character,  namely,  that  such  forte  « 
Hiiccessftilly  erected,  may  become  permanent  impeibments  to  fre»  4 
safe  navif^tion.  The  other  objection  is,  as  in  fixed  shore  fortO)  H 
vessels  mo\'ing  at  any  given  speed,  can  pass  out  of  range  of  fire  IB  . 
given  period  of  time;  their  danger,  therefore,  of  being  struck  will  D' 
In  direct  proportion  to  the  nnmber  of  guns  employed  against  them- 
If  the  guns  be  concentrated  in  one  large  fort,  the  chances  of  the  ship 
being  hit  will  be  in  proportion  to  the  area  of  waterway  ooverod  hy  ih* 
I'iUd  fire.  If  the  guns  are  isolated  at  distances  along  the  shmf,  Hit' 
chaiLces  of  the  vessel  being  hit  will  be  ia  proportion  to  the  iiuiiibei-  "f 
guna,  and  directly  also  to  the  skill  of  the  artillerymon.  by  wiiotii  ibi'J" 
ai'e  worked.  In  either  case,  uiiless  the  number  of  gnns  be  infinite,  l''^' 
period  of  time  required  to  run  the  gauntlet  of  the  batteries  is  definil^' 
and  open  to  previous  calculation. 

The  four  i^reat  advantages  claimable  for  floating  forta  are : — 
^fl.  That  they  can  take  up  any  position  re4nircJ. 
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2.  Thatiu  doing  so,  they  are  entirely  independent  of  any  engineering 
reqnirements  or  cost  of  permanent  foundations. 

3.  That  they  form  no  permanent  obstruction  to  any  commercial  or 
Dival  waterway,  and  can,  in  time  of  peace,  be  removed  to  stations  and 
iheltcn  completely  out  of  interference  with  any  sea-going  or  harbour 
approaching  tracks. 

i.  That  under  the  defence  of  floating  batteries  there  is  afforded  a 
direct  way  of  barring  the  entrance  to  any  port  or  river,  and  of  arresting 
the  progress  of  any  naval  hostile  forco,  at  least  temporarily,  and  by 
proper  provision,  completely,  under  the  close  and  searching  lire  of  the 
floating  forts  themselves. 

5.  fiiat  by  their  use,  the  greatest  economy  of  guns  and  men  can  l>c 
effected  witnout  detriment  to  the  defence. 

6.  That  being  free  to  be  moved  to  any  station  required,  the  fire  of 
the  floating  forts  will  be  available  for  any  required  operation  so  long 
« the  fort  and  its  armament  remain  not  seric^usly  injured. 

7.  Tliat  such  floating  forts  can  be  made  of  sujun-ior  iniprep^iability 
ttwdl  as  stability  to  the  most  formidable  and  best  designed  iron-clad 
■hma. 

Upon  the  first  and  sixth  points  no  one  can  dispute  the  advantages, 
nor  do  I  think  that  if  a  reasonable  amount  of  satisfaction  and  coufuleiire 
coold  be  placed  in  the  fort  as  to  its  entire  impregnability  to  any 
ntidpatea  and  serious  bombardment,  and  in  its  capacity  for  floating 
ewn  after  very  considerable  damage  had  been  inflicted  u})on  it,  that 
thmwoold  be  any  ii  priori  lack  of  preference  for  floating  over  perma- 
MHt  in  water  fortresses. 

Upon  the  third  point  it  is  evident  that  in  many  situations  a  flxed 
water  battery  would  be  of  vast  value  as  a  measure  of  defence,  if  com- 
■ooal  reasons  and  the  necessities  of  navigation  did  not  forbid  its 
enctioD.  Take,  for  example,  the  present  undcfen<led  state  of  the 
Ihnea,  and  see  of  what  undeniable  and  vital  importance  a  mid-channel 
fort  in  the  river  below  Tilbury  and  Gravesend,  or  between  the  Cor- 
riagham  and  Clifife  Marshes,  u'ould  Ix^  for  the  ja'otection  of  London,  the 
cnomoiis  number  of  ships  in  the  pool  and  smrounding  docks,  and  the 
abooat  inestimable  stores  of  goods  and  merchandize  in  the  miles  of 
ooncnrrent  wareliouses.  A  floating  fort,  even  without  motive  power,  so 
■tationed,  would  be  equally  as  valuable  as  a  fixed  one  as  a  means  of 
Meooe,  and  could  even  in  time  of  war,  except  at  the  period  of  actual 
tttack,be  moved  out  of  the  way  of  mercantile  traflic.  In  time  C)f  peace 
it  might  be  ntilissed  as  a  light-ship  on  the  Blygh  Sand  or  at  the  Nore, 
or  tonied  to  any  other  usef  id  or  economic  purpose. 

The  question  of  cost  of  iron-clad  floating  batteries  is  one  that  can 
Iwdly  be  a  barrier  to  their  employment  when  it  i^  proposed  to  use  iron 
B  enonnous  quantities  in  the  shore  defences.  Kolled  plates  of  any 
thidmess,  light  or  heavy,  will  not  cost  more  to  manufacture  whether 
flMed  on  the  land  or  floated  on  the  sen,  whilst  the  exi)enso  of  obtaiu- 
■K  floating  capacity  over  a  small  area  on  the  free  water  will  not  in 
•ay  probability  exceed  the  cost  of  obtaining  extensive  areas  of  valnabU^ 
land  for  the  shore  fort,  its  approaches,  glacis,  and  necessary  surround- 
■gB  of  free  and  uninterrupted  space. 
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Before  approachbg  the  fourlli  conaideratiou  it  i 
a  brief  view  of  the  present  and  pi'ospective  systeme  of  fortifying'  a 
harbour,  bay,  or  inlet,  by  meaDB  of  faad  forts  dispuscd  arouud  its  sb^H 
The  nuia1>er  of  gnna  disposed  iu  the  forts  at  present  ereeted  or  erec^H 
around  Plymouth  Sound,  is  no  fewer  than  128,  namely: — StaddonHy^l 
22,  the  Breakwater  Fort  22,  Picklecombe  42,  Cawsand  10,  Mount  S^H 
combe  7,  West  and  East  Kings  15,  Hooe  10,  Staddon  Heights  84,  i^H 
out  reck'jning  those  in  Knatterbury  and  Polhawn,  the  four  Redoubt^^l 
Maker  lleights.  Wilderness  Point,  Stonehouse  Fort,  Citadel,  StwH 
Battery,  BrownhiU  Battery,  Staddon  £eep,  and  the  two  redo^^H 
protecting  Milhrook  Lake.  In  addition  to  these,  the  waterwag^H 
obstructed  by  the  enormous  erection  of  a  breakwater  of  a  mlu^H 
length,  fifty  feet  broad  at  its  summit,  and  erected  out  of  dee|i  vr^H 
varying  at  neap  tides  from  four  to  eight  fathoms.  Behind  this  i^H 
also  out  of  deep  water  the  masonry  foundation  of  a  huge  o*^  tf^t 
fort  180  feet  on  its  major  axis,  now  forging  at  the  MillwaU  VITo^^l 
This  Plymouth  breakwater  fort  is  to  contain  18  heavy  guns.  ^T^^l 
opinions  as  to  its  powers  of  endurance  have  been  very  atnuj^H 
expressed,  but  it  is  neither  cotiveuieut  uor  desirable  to  diseuaH^| 
this  essay  its  mechanical  construction  or  powers  of  reeistance  to.j^H 
penetration  of  the  guns  which  may  be  brought  against  it.  Asdeun^| 
and  manufactured  it  is  an  open  structure,  and  therefore  niiut.^H 
as  a  military  work,  under  such  circumstances  liable  to  be  silenced  l^^l 
distant  shell  fire  from  a  sufficiently  {lowei-fol  fieet.  If  &iloj^| 
and  captured,  it  could,  with  any  use  that  could  be  made  ofl^| 
breakwater  itself,  be  employed  us  an  established  point  for  a  w^M 
attack  upon  Drake's  Island  liigher  up  the  Sound,  where  35  additi^^| 
guns  are  planted,  supposing,  of  course,  that  tJie  forts  at  Stad^H 
and  Ficklecombe  had  been  equally  silenced  by  the  enemy's  fira-^^l 
seems  possible  thus  that  a  powerful  and  danug  foe  might,  noii^^| 
standing  the  present  provision  of  defence,  at  least  perform  tbft  I^H 
serious  sudden  and  damaging  naval  operations  which  were  so  bikU^H 
fully  and  continually  caiTied  out  ^  those  able  United  Stftt«a'  0^^| 
manders.  Admirals  Farragut  aud  Porter.  The  idea  of  bairu^l^l 
channels  between  Picklecombe  Point  and  the  west  end  of  the  brt^H 
watev,  and  Staddon  Point  and  the  east  end  o£  the  bi'eakwatWri^l 
permanent  obstnictious  over  the  whole,  or  any  considerable  portioaj^l 
their  width,  such  as  was  done  at  Charleston  betweeu  Foil  Sumttf  1^| 
the  shore,  could  never  l>e  for  a  moment  entertained  in  respeut  U^H 
important  a  naval  station  as  Plymouth,  In  war,  or  iu  pea(%  .^H 
largest  ships  of  the  Navy  must  at  all  times  have  free  accetatoSH 
inner  Sound  and  Hamoaze.  The  extent  of  the  lise  of  the  tides  in  bH 
English  Channel  would  also  be  exceedingly  adverse  to  their  employ  mentr 
as  well  as  to  their  effectiveness.  As  Plymouth  is  at  present  maiuly  i^ 
fended  by  the  three  forts  in  connection  with  the  breakwater,  1  caaoot 
but  think  that  the  fire  from  them  must  be  too  limited  to  prrveiit  > 
fleet  of  any  considerable  number  of  vesaelB  from  running  the  ^iauntlrf 
of  those  forts  with  leas  loss  than  ivould  materially  affect  their  li'inlil" 
operations.  It  would  seem,  however,  that  by  proper  iron  piiiluct""'* 
for  the  artillery  of  Picklecombe  aud  Staddou  Forts,  with  auxiliary  ai 
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fxom  two  or  three  floating'  batteries  moored  at  inter^'ak  across  the 
ckannels,  in  conjunction  with  a  i>roper  system  of  licavy  chains  and 
lotting  booms,  the  Inner  Sound  might  be  effcctuall}'^  barred  to  the 
nost  daring  naval  enemy,  and  his  ships  either  sunk  or  put  hors  de 
^mbat  by  a  concentrated  lire  before  he  could  retract  liis  efforts  and 
otnct  his  ships  from  the  dilemma   in  which  they  would  thus  be 
placed.    And  here  I  would  make  a  suggestion  whether,  by  means  of 
lomerach  disposition  of  heavy  cliains  and  booms  carried  direct  across 
the  mouth  of  the  Sound  from  Penlee  to  Reny  Point,  a  more  effectual 
defenoe  of  the  Sound  might  not  have  been  made  than  by  the  25  land- 
forts  and   all  their  subsidiary  erections  and  their  isolated  details  of 
heivvgcns,  every  one  of  which  is  liable  to  be  silenced  in  succession  by 
ike  oe  of  an  advorae  fleet.     It  is  inherent  in  the  nature  of  slii}>s,  and 
ioiting  forts,  that  fleets  of  them  can  l>e  made  movable  concentrations 
of  foite ;  the  defensive  system  of  shore  batteries,  on  the  contrary,  is 
&tribalave  invariably  under  all  circumstances.     If  certainty  of  ob- 
ititiction  were  more  esteemed  than  money  expenditure,  gigantic  float- 
iig  boomB  (say  20  feet  or  mon^  square,  and  400  yards  in  length),  in 
tte  practical  form  of  iron  floating  quays,  built  in  water-tight  compart- 
mdIb,  would  present  an  impenetrable  barrier,  and  would  jform,  in  their 
ckancter  of  breakwaters*  tranquil  harbours  of  the  largest  extent,  and 
of  the  ntmottt  value  as  refup^s  in    stormy  weather.      Ilarbours    so 
formed  by  floating  quays  would  have  no  tendency  to  silt  up,  which  is 
ifartys  the  case  with  jjermanent   ere<:'tioik4  built  uj)  from   the  sea- 
bottom,  and  would  bo  the  most  valuable  and  economic  of  any  that 
oonid  be  constructed.     The  very  different  i)roi>erties  of  bitumen  and 
of  zinc-sheathing,  ))ennit  iron  to  be  used  in  salt  water  with  cver^^ 
•dnntage.     In  many  cases,  thei-efore.  it  may  be  observed  that  the 
eoBitmction  of  such  works  would,  in  the  train piil  times  of  i)eace,  be 
Jiofitible  and  advantageous  as  commercial  undertakings. 

Oertainlj,  if  any  plan  of  direct  barring  tlu»  water-way  be  admitted 
to  be  advisable,  it  includes  a  consideration  of  the  most  im])ortant  cha- 
ncier, namely,  the  capacity  of  doing  more  certain  destructive  work 
wkk  a  few  guns  than  could  be  accomplished  by  the  land  forts  with  an 
enormons  plant  of  artillery.  Fifty-six  guns  so  dis]^osed  at  Plj^niouth 
mild  suffice  to  do  much  more  than  the  utmost  work  that,  inider  the 
Boet  favourable  circumstances,  could  h(»pe  to  be  obtained  from  the 
fair  times  that  number  now  placed  at  inter^-als  around  the  Sound. 
fceo  if  such  a  sea  barrier  line  were  broken  through,  or  if  even  no 
iitenDediate  obstruction  were  attempted,  a  naval  enemj'  could  not 

Ka  line  of  floating  forts  without  the  certainty  that  they  would 
V  him  up  and  attack  him  in  the  rear  whilst  he  was  operating 
igainst  the  land  batteries  of  the  arsenal  in  his  front — a  position 
b^ween  two  hostile  fires  which  no  prudent  commander  would  i)erniit 
binnelf  to  be  entrapf)ed  into.  It  is  evident  that  Portsmouth  might  be 
cBdeotly  defended  by  such  a  cordon  of  floating  batteries,  and  certainly 
•■ch  fltrnctures  would  Ik?  most  advantageous  auxiliaries  to  any  foHs 
commanding  the  passage  of  the  Needles.  Floating  forts  taking  u]) 
poaitiona  in  deep  water  channels  would  drive  tlie  enemy's  shii-s 
toirardB  shoal  water,  and  any  accidental  grounding  would  bo'  for  tlieui 

1%         M 
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inc'tiievable  disaster.    These  sketches  are  only  submitted  as  sugges- 
tions. 

This  question  of  the  economy  of  heavy  guns  has  also  another  and 
voiy  important  phase.  More  than  2,500  rifled  guns  of  9  inches  bore 
and  upwards,  are  alone  required  for  the  works  actually  in  progress  and 
a{;proaching  comj)letion.  The  national  stock  is,  all  told,  265.  It  takes 
six  months  to  make  one  of  these  heavy  guns,  and  the  Royal  Arsenal  at 
Woolwich  is  not  equal  to  turning  out  more  than  40  per  annum.  It 
will  take,  therefore,  at  this  rate,  65  years  to  man  those  forts  whidi, 
according  to  present  rate  of  progress,  we  may  expect  to  see  In  a  con- 
dition absolutely  requiring  defence  by  the  end  of  1870.  Nothiog 
stronger  upon  the  prudence  of  economy  need  be  said ;  nor  can  there 
be  any  more  forcible  proof  of  the  lu-gent  necessity  that  exists  for 
immediate  activity  in  the  production  of  the  first  most  important  instm- 
ments  of  warfare.  The  greater  endurance  and  comparative  cheapness 
of  heavy  smooth-bore  guns  should  be  regarded  in  our  future  mann- 
facturo  of  artillery,  and  in  our  present  justifiable  pride  of  the  magni- 
ficent weapons  which  are  now  being  produced  in  this  coantiy,  it 
should  not  be  forgotten  that  the  ponderous  blows  of  400,  600,  and 
1,020-pounder  spherical  shot  will  have  their  special  uses,  not  served 
by  rifle  projectiles,  and  that  for  straightness  and  length  of  range  after 
ricochet,  round  shot  are  more  to  be  depended  upon  than  cylindrioalboltSr 
The  effort  to  obtain  substantial  breech-loading  artillery  should  not  be 
abandoned ;  the  manufacture  of  wrought-iron  mortars  should  also  have 
attention. 

In  considering  the  means  of  defence  for  our  great  naval  stations,  1 
desire  in  no  way  to  overlook  or  to  slight  the  valuable  powers  of  mor- 
tars and  torpedoes.     Nor  do  I  think  that  in  criticising  the  designs  of 
the  fortification  engineerings  which  for  the  past  eight  j'ears  have  been 
going  on  at  Portsmouth,  Plymouth,  Pembroke,  Portland,  Chatham, 
Dover,  and  Cork,  this  fact  should  bo  omitted  in  any  estimate  of  the 
l>ropriety  of  those  works  at  the  time  they  were  instituted,  that  in 
18G0  when  the  £11,000,000  was  gmnted  by  Parliament,   at  Lord 
Palmerston's  instigation,  artillerists  and  engineers  were  looking,  and 
the  public  were  doing  the  same,  at  the  enormous  ranges  of  rifled 
;:nms.     Wo  have  now  amved  at  quite  another  aspect,  and  the  question 
that  has  come  to  be  mainly  reganlcd  is,  penetration.   It  is  felt  that  very 
k>ng  ranges  are  impracticable  for  useful  or  certain  results,  and  that 
^i'uns  may  throw  projectiles  far  beyond  the  visual  power  of  the  e3'e  to 
direct  their  operation.     The  most  effective  defence  from  the  shore  will 
probably  be  the  covering,  by  previous  study  and  concentrated  arma- 
ments, of  certain  areas  of  the  water-way  with  a  shower  of  missiles ;  and 
for  this  end,  bouquets  of  large  mortars,  placed  in  suitable  ixmitions  to 
control  with  a  vertical  fire  the  most  important  navigable  channels,  and 
discharged  by  correspondence  signals,  like  the  torpedoes,  when  the 
vessels  are  sighted  within  the  doomed  arenas,  will  be  most  valuable 
adjuncts  to  the  careful  aim  of  the  rifled  ordnance.     Heavy  guns,  placed 
in  isolated  iron  turrets,  defended  from  coup  de  main   by  surrounding 
ditches,  would,  in  many  cases,  be  preferable,  I  think,  to  concentrations 
of  ponderous  artillery  in  large  open  forts.     In  no  case,  however,  where 
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the  water-way  is  of  any  considerable  breadth  or  superficial  extent,  do 
I  believe  it  can  be  effectually  controlled  by  shore  batteries  obliged  to 
fire  at  long  ranges.  Wherever  the  extent  of  water  ai-ea  is  large, 
floatiug  forts  are,  in  my  estimation,  essential  requirements,  not  only  as 
artillery  aids  to  the  land  forts,  but  also  for  the  protection  of  the  siib- 
merged  lines  of  torpedoes. 

Brief  as  has  been  unavoidably  this  summary  of  the  main  points  of 
one  of  the  two  important  subjects  included  in  this  paper,  the  remaining 
time  allotted  to  mo  must  be  devoted  to  the  consideration  of  the  best 
hind  of  flaatuig  fort ;  and  in  doing  so,  I  shall  avoid  altogether  ques- 
tions of  what  could  be  or  might  be  invented,  and  deal  simply  with  that 
which  I  consider  is  the  best  plan  proposed  up  to  the  present  time. 

Primarily  a  floating  fort  ought  to  be  an  entirely  different  structure 
from  a  sea-going  sliip.    A  ship  is  built  upon  lines  suited  for  the  attain- 
ment of  the  greatest  speed,  and  adapted  to  make  the  vessel  rapidly 
aooord  with  me  ever-varying  motion  of  the  waves  and  wind.     Live- 
lineaa  therefore  is  a  first  essential  in  a  ship.    The  first  essential  in  a 
floating  fort^  is  stability  of  platform.     The  conditions  of  the  two  are 
therefore  entirely  oi»posed.    Speed  is  not  an  essential  for  the  fort,  but 
ease  and  certainty  of  mooring  is  a  necessary  qualification.     The  pro- 
perties therefore  of  ships  and  floating  forts  are  also  different ;   a 
slup  rolls  from  ono  side  to  the  other,  and  is  designed  of  considerable 
dmught  of  water,  in  order  that  her  depth  may  keep  her  close  in  sailing 
to  the  wind,  and  prevent  her  drifting  to  leeward;   also  that  her 
weights  being  low,  she  shall  maintain  a  vertical  position,  her  masts 
aad  sails  sprin^ng  back  to  the  breeze  at  every  modulation.     It  is  also 
necessary  to  her  easy  passage  through  the  water  that  she  should  rise 
to  the  waves  while  cutting  through  them,  and  hence  the  incessant 
loDgitudinal,  as  well  as  lateral  oscillations.     The  pitch  and  scend  of  a 
rasel  brings  an  enormous  nip  upon  the  cables  at  the  hawseholes,  and 
•hips,  as  is  well  known,  are  exceedingly  liable  in  stormy  weather  to  part 
from  their  anchors.     The  lateral  roll,  which  is  particularly  heavy,  and 
■nnst  be  so  in  iron-clad  ships,  renders  such  vessels  all  but  useless, 
Qoept  in  comparatively  calm  weather,  as  with  a  movement  of  above  a 
few  degrees,  the  port-holes  would  be  liable  to  plunge  under  water  at 
fhe  same  time  that  the  dilTiculty  of  taking  accurate  aim  is  rendered 
▼W  grreat  indeed,  if  it  is  not  altogether  impracticable. 

In  the  first  place,  however,  a  distinct  objection  should  be  made 
to  the  sole  employment  for  harbour  defence  of  old  and  inefficient 
•Um  converted,  as  it  would  seem,  must  necessarily  follow,  into 
wBdcnt  floating  batteries,  because  such  converted  vessels  cannot 
bo  expected  successfully  to  oppose  in  vital  positions  strong  and  pro- 
pcriy  constnicted  ships,  for  if  vessels  of  the  same  class  be  opposed  to 
€tch  other,  the  strongest  and  best  must  have  the  advantage  in  the 
hostilities.  It  is  also  I  think  unwise  and  injudicious  to  build  ships 
specially  for  harbour  and  shore  defence,  because  ships  are  not  the 
tost  form  of  construction,  and  ships  will  always  be  liable  to  be  taken 
fiom  their  stations,  and  sent  upon  foreign  exi)editions.  The  floating 
ferton  the  contrary  as  advocated  in  this  pa})er,  is  regarded  as  a  con- 
^toent  item  in  the  defence  of  the  place  itself,  and  not  to  be  with- 
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is  flat  and  o|)on,  as  wc  soe  it  in  the  modeli  or  whether  there  is  an^  attempt  to  deflfcl 
the  rthot  from  a  plunging  fire  ? 

Mr.  MaC£IB  :  I  tlunk  myself  that  the  flat  top  is  the  most  effectire  aminst  plong* 
ing  fire,  on  account  of  the  angle  at  which  the  shot  strikes.  But  I  do  not  think 
Captain  Moody  cares  whether  the  top  is  made  of  a  dome  shape,  or  flat,  or  whether 
it  is  entirely  covered  with  armour,  or  whether  it  is  ooTered  with  prating.  The  main 
l>oiut  couHidored  hy  him  is  the  stahility  of  the  platform.  But  with  rej^rd  to  detafls 
of  that  kind,  the  plan  is  open  to  the  consideration  of  practical  Officera. 

Admiral  Collinso',  C.B.  :  How  are  you  going  to  steer  the  floating  fort  ? 

Mr.  Mackie  :  The  proposition  is  to 'use  hydraulic  power,  and  to  hare  in  ftppo- 
print e  positions,  large  powers  of  directing  the  structure  astern  or  ahead,  or  for  the 
puriKJse  of  rotating  it.  I  think  there  will  be  no  difficulty  in  applying  water  powr. 
One  great  advantage  which  this  fort  will  have  over  a  ship  is,  that  you  will  be  ifale  to 
work  your  engines  at  lower  speed,  which  will  be  a  considerable  speed. 

Admiral  Collinso'  :  IIow  do  you  propose  to  anchor  the  fort  r 

Mr.  Maccie  :  It  is  proi>osed  to  anciior  it  from  below.  Whether  you  put  anjthing 
outside  to  catch  the  anchor,  or  whether  you  have  a  space  underneath  for  the  anehor 
to  go  into,  is  a  point  rather  for  seamen  to  decide.  But  I  do  not  think  with  n^itA 
to  anchoring,  tnat  tlierc  will  be  any  difficulty  ;  but  whatever  difflonltj  there  mi^ 
be,  I  tliiuk  it  ought  to  be  got  over  on  account  of  the  value  of  being  able  to  ftaehor 
A\>m  below,  and  of  not  being  oblige<.l  to  depend  upon  line  and  cDHuis.  You  cu 
:ilwavs  pet  yoiur  anchor  fixed  with  nothing  more  than  a  hawse-hole. 

A(\miral  Collixsox  :  I  cannot  possibly  see  how  you  are  going  to  anchor  a  Twsd 
of  tliat  kind. 

A  Mbmbbb  :  The  difficulty  would  bo  to  get  the  anchor  up. 

Mr.  Mackie  :  I  would  prefer  that  some  nautical  Officer  should  help  me  out  of 
£^ueh  dilemmas,  because  naval  men  have  much  more  practical  knowledge  on  tiMM 
}>oints  tlian  I  can  liave.  Captain  Moody  is  present,  but  I  do  not  know  whether  he 
>nll  be  dispa<ed  to  speak,  as  I  am  sorry  to  say  that  he  is  suffisring  from  the  effiNts  of 
a  railway  actMdent. 

Admiral  II.vlstbd  :  Has  it  been  at  all  contemplated  to  moor,  or  anchor  the  xmA 
from  tlie  ctMitre  of  gravity  entirely,  like  the  pivposed  mooring  of  Mr.  HeAeitB 
iloating  fort  ? 

^Ir.  Mackie  :  That  was  a  circular  fort. 

AdniinU  IIalstf.d  :  A  circular  fort,  and  of  a  difterent  form  from  yours. 

Mr.  Mackie  :  Of  course,  if  you  can  moor  a  circular  fort  from  the  centre  oi 
i;ravity,  you  can  moor  this  in  the  same  way  ;  because  if  you  extend  these  centra* 
lines,  the  fiirure  beoomes  that  of  a  circle.  But  the  disadvantage  of  the  circle  istb^ 
it  is  mon^  liable  to  roU  than  this. 

Admiral  IIalsted  :  Are  you  sure  of  that  ?  ^ 

Mr.  Mai  K IB:  I  think  so'     You  will  al^o  find  tliis,  timt  a  circular  fort  IJ  mc?*^ 
likely  to  sub>ide  into  the  troujjh  of  the  sea  than  this  is.     I  would  rather  not  spc^^ 
njpiiust  any  other  plan  ;  I  mert^ly  suggest  the  advantages  of  tliis. 

Admirni  IIalsted  :  1\»  you  j^n^jH^se  that  fort*  on  this  plan  shall  be  sca-goi^^ 
\essels  in  any  practical  st^ise  oi  the  wonl,  so  as  to  be  oble  to  pass  from  point  ^ 
jxunt  along  the  coast  ? 

Mr.  Mackie  :  Such  a  fort  as  this,  is  distinctly  not  a  soa-going  ship  ;  but  if  TC^ 
want  to  make  it  soa-going. you  have  only  to  remove  two  of  the  rays,  and  it  willthe^ 
assume  something  of  the  form  of  an  ordinary-  vessi'l.    This  plan  can  be  modified  fo 
nny  purix>so. 

Mr.  J.  M.  IIydb  :  It  might  Iv  interesting  to  the  meeting  to  know  that  designs  fo0 
^^iJV!^  %>C  that  desi»ription  havi*  been  for  many  years  submitted  to  the  various  autho^ 
vi'ios  of  this  ov»untTT.     You  siv  the  system  of  ricochet  has   been  adopted  in  this* 

M  r.  M  ACK 1  B^  Fv^r  rioat ing  fort s  ? 

Mr.  Hypk  :  Yes.  those  ton  years.  This  is  the  fonn  of  a  ship  that  has  been 
<.'.b'uiiteil  for  that  mrtioular  pur|XMso.  You  notice  the  angle,  both  above  and  below 
the  water,  is  :i2^  aotrrtvs.  It  will  bo  interesting  to  the  meeting  to  know  that  the 
ri.\v;iet,  or  ptvvoi*?  <»l  deflecting  a  *lK»t.  has  been  known  for  a  very  long  time. 
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accompanying  drawings,  which  require  considerable  modification, 
_  I  may  say  that  I  have  personally  considered  many  considerable 
^SK^provemeats  which  would  render  the  fort  far  more  formidable  than 
^'Ven  it  appears  at  present.     The  naval  architect  has  estimated  the 
^peed,  with  the  horse-power  refen*ed  to,  at  from  8  to  9  knots  an  hour. 
3Cr.  Rnthven  considers  6  knots  as  more  likely ;  an  opinion  in  which  I 
ooncar,  on  account  of  the  great  flotation-power  which  has  been  given 
"fco  this  design,  a  power  which  could  be  vastly  increased  at  a  very  insig- 
nificant cost,  but  with  a  largely  increased  disprojHtrtion  of  six?ed.  The 
ooal  supply  is  estimated  at  a  consumption  of  30  tons  per  day  of  24 
honrs  to  suflSce  for  8  days'  full  steaming.     In  respect  to  speed,  how- 
ever, if  such  batteries  were  directed  to  be  built  for  foreign  operations, 
I  feel  confident  that  by  an  altemtion  of  the  lines  of  the  hull,  the  rate 
of  from  12  to  14  knot«  might  be  successfully  attained  from  the  modi- 
fied form.     The  model  of  Mr.  Moody's  lifeboat  shows  that  it  is  pos- 
sible to  modify  his  ray-system  into  effective  gun-boats. 

Of  comFe  to  any  floating  stnicture  the  objection  may  always  be  raised 
that  it  is  liable  to  be  simk.     The  model  exhibited  is  divided  into  nijio 
main  water-tight  segments,  namely,  a  central  circular  hold,  and  eight 
divergent  compartments ;  and  it  is  clear  that  as  many  subsicUary  bulk- 
heads could  be  inseited  as  might  be  desired.    The  fort,  mon^over,  if 
oonstnicted  of  the  stren^^th  i)ropnsed,  is  invulnerable  to  all  existing  guns, 
ftnd  could  be  easily  rendered,  if  required,  absolutely  invulnerable  to  still 
Iieavier  ordnance  by  many  auxiliary  moans  well  known  to  seamen  and 
artillerists.     The  danger,  therefore,  of  the  fort  Ix^ing  sunk  is  s<)  remote, 
that  we  need  not  dread  that  catastrophe.     Even  under  such  a  contin- 
geucy,  its  light  draught  of  water  would  [MM-mit  the  fort  to  settle  into  a 
fixed  position  on  some  shoal,  or  on  the  shallow  strand,  where  the  deep 
draagfat  ships  could  not  pursue   it.     Under  such   circumstances,  in 
2^  fathoms  water,  the  fort  could  contimie  its  fire.     I  lx?lieve  I  could  so 
oonstmct  the  centml  battery  that  the  fire  of  all  the  guns,  or  any  re- 
qidred  proportions  of  the  armament  could  be  directed  from  any  one  side, 
BO  as  to  meet  the  attack  upon  any  point  with  the  full  effect  of  the 
defending  ordnance. 

The  power  of  rotating  the  fort  is  valuable  too  imder  some  con- 
ditions m  training  the  guns  easily  and  successively,  but  tluj  advantage 
is  very  great  of  being  able  under  other  circumstances  to  turn  a  wounded 
cridc  away  from  the  enemy  in  action,  and  to  continue  the  fight  with  the 
gmiB  of  the  undamaged  poition. 

Into  further  minute  details  either  of  construction  or  af)i>lication  of 

the  floating  fort,  1  am  not  at  present  disposed  to  enter,  i)n'forriiig  to 

leave,  as  much  as  possible,  free  scope  for  m(»(lificntion  to  the  circum- 

etuioes  of  ever^  case,  and  the  wants  and  wishes  of  the  c<^nstnictive 

or  executive  Officers  concenied  in  the  direction  and  cnminand  of  our 

national  defences,  if  the  Government  should  think  lit  to  adnpt  or  recog- 

niie  this,  as  I  consider,  valuable  invention.     I  desire  only  to  biing  on 

this  occasion  the  main  primary  topics  under  the  discussion  of  this  able 

and  practical  meeting. 

AdmindllAXSTED :  I  should  lilc  to  a:^k  whether  the  summit  of  the  flontlng  fort 
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id  flat  and  open,  as  wc  seo  it  in  the  model,  or  whether  there  is  anj  attempt  to  deflect 
tlie  i?bot  from  a  plunging  fire  ? 

Mr.  Mackib  :  I  tlSnk  myself  that  the  flat  top  is  the  most  effectire  aaiinst  plan^ 
iiig  fire,  on  aocoimt  of  the  angle  at  which  the  shot  strikes.  But  I  do  not  think 
Captain  Moody  cares  whether  the  top  is  made  of  a  dome  shape,  or  flat,  or  whether 
it  id  entirely  covered  with  armour,  or  whether  it  is  covered  with  grating.  The  Buin 
}x>int  considered  by  him  is  the  stability  of  the  platform.  But  with  ref^rd  to  detaib 
of  that  kind,  the  plan  is  open  to  the  consideration  of  practical  Ofiicers. 

Admiral  CoLLiNSoy,  C.B. :  How  are  you  going  to  steer  the  floating  fort  ? 

Mr.  Maceie  :  The  proposition  is  to  use  hydraulic  power,  and  to  hare  in  appro- 
priate ]^)Oditions,  large  powers  of  directing  the  structure  astern  or  ahead,  or  for  the 
puri)ose  of  rotating  it.  I  think  there  will  be  no  diflloulty  in  applying  water  power. 
One  great  advantage  which  this  fort  will  have  over  a  ship  is,  tliat  you  will  be  aUe  to 
work  your  engines  at  lower  speed,  which  will  be  a  considerable  speed. 

Admiral  Collinson  :  How  do  you  propose  to  anchor  the  fort  r 

Mr.  Mackie  :  It  is  proposed  to  anciior  it  from  below.  Whether  you  put  anjthbg 
outside  to  catch  tlie  anchor,  or  whether  you  have  a  space  underneath  for  the  andior 
to  go  into,  is  a  point  rather  for  seamen  to  decide.  But  I  do  not  think  with  n^nd 
to  anchoring,  that  there  will  be  any  diflSculty  ;  but  wluitever  difficulty  there  might 
be,  I  tliink  it  ought  to  be  got  over  on  account  of  the  value  of  being  able  to  ia^or 
from  below,  and  of  not  being  obliged  to  depend  upon  line  and  cmins.  Y<m«M 
iilwuys  get  yoiur  anchor  fixed  with  notliing  more  than  a  hawse-hole. 

Admiral  Collixsox  :  I  cannot  possibly  ece  liow  you  are  going  to  anchor  a  tetsel 
of  that  kind. 

A  Membeb  :  The  difliculty  would  bo  to  get  the  anchor  up. 

Mr.  M.vceie  :  I  woidd  prefer  that  some  nautical  Officer  should  help  me  oat  of 
£ueli  dilemmas,  because  naval  men  liavo  much  more  practical  knowledge  on  theie 
jwints  than  I  can  have.  Captain  Moody  is  present,  but  I  do  not  know  whether  be 
mil  be  disposed  to  speak,  as  I  am  sorry  to  say  that  he  is  sufiering  from  the  effects  (n 
a  railway  accident. 

Admiral  Halsted  :  Has  it  been  at  all  contemplated  to  moor,  or  anchor  the  ven*! 
from  the  centre  of  gravity  entirely,  like  the  pwijoeed  mooring  of  Mr.  Heibeit  * 
jloating  fort  ? 

Mr.  Mack  IE :  That  was  a  circular  fort. 

Admiral  Halstkd  :  A  circiUar  fort,  and  of  a  different  form  from  yoiurs.  ^ 

Mr.  Mackik  :    Of  course,  if  you  can  moor  a  oirculor  fort  from  the  centre  o^ 
(gravity,  you  can  moor  this  in  the  same  way  ;  because  if  you  extend  these  centra »- 
linos,  the  figure  becomes  that  of  a  circle.    But  tlie  disadvantage  of  the  circle  ibthat- 
it  is  more  liable  to  roll  than  this. 

Admiral  Halsted  :  Are  you  sure  of  that  ? 

Mr.  Mac'kie  :  I  think  so.  You  will  aUo  find  this,  tliat  a  circidar  fort  b  men* 
likely  to  subside  into  the  trough  of  the  sea  than  this  is.  I  would  rather  not  speak 
against  any  other  plan  ;  I  merely  suggest  the  advantages  of  this. 

Admiral  Halsted  :  Do  you  j>n>po:«e  that  forts  on  this  plan  shall  be  sea-going 
vessels  in  any  practical  sense  oi  the  word,  so  as  to  be  able  to  pass  from  point  to 
point  along  the  coast  ? 

Mr.  Mackie  :  Such  a  fort  as  this,  is  distinctly  not  a  sea-going  ship  ;  but  if  you 
want  to  make  it  sea-going,  you  have  only  to  remove  two  of  the  rays,  and  it  will  then 
assume  something  of  the  form  of  an  ordinary  vessel.  This  plan  can  be  modified  for 
any  purpose. 

Mr.  J.  M.  Htde  :  It  might  be  intero<>ting  to  the  meeting  to  know  that  designs  for 
hliips  of  that  dwcription  have  been  for  many  years  submitted  to  tho  various  autho- 
riticd  of  this  coimtry.  You  see  the  system  of  ricochet  has  been  adopted  in  this 
design  (showing  a  design). 

Mr.  Mackie  :  For  floating  forts  ? 

Mr.  Hyde  :  Yes,  these  ten  years.  This  ia  the  form  of  a  ship  that  has  been 
s^ubmittcd  for  that  particular  purjwse.  You  notice  the  angle,  both  above  and  below 
the  water,  is  22^  degrees.  It  will  be  interesting  to  the  meeting  to  know  that  tho 
ricochet,  or  proccis  of  deflecting  a  shot,  has  been  known  for  a  very  long  time. 
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Air.  Mackis  :  I  no  not  claim  that  as  a  principle. 

Mr.  Htdb  :  But  some  gentleman  has  asked  liow  a  Tcssel  of  that  kind  in  to  be 
narigAtod.  I  saj  that  a  dcsien  lias  been  submitted  for  navigating  a  ship  that  nmy 
be  called  a  fort  at  well  as  a  ship. 

Admiral  Sib  Edwabd  Bblcheb,  K.C.B. :  I  see  every  facility  on  that  floating 
battery  for  pursuing  the  mode  of  attack  which  I  have  generally  advocated,  and  tliat 
u  the  running-down  system.     That  vessel  is  of  2,000  tons.     The  *'  Warrior  "  is  of 
OfiOO  tons.     If  the  "  Warrior  "  rammed  at  one  end,  or  the  segment  of  the  circular 
form  of  that,  she  would  cant  it  in  a  moment,  and  it  would  go  down.     There  is  a 
■eoond  difficulty.  I  do  not  see  how,  unless  we  entirely  adopt  tlie  hydraulic  principle, 
and  it  must  bo  adopted  also  for  steerage,  how  that  fort  is  to  be  steered  about,  or 
how  wo  are  to  get  any  velocity  out  of  it  to  annoy  an  enemy.     Now,  the  great  advan- 
tage which  I  see  in  that  fort,  if  it  is  to  be  madeuse  of  at  all,  is  that  in  the  event  of 
aa  enemy  passing  up  a  channel,  you  may  ground  it,  and  make  use  of  it  as  a  grounded 
battery.     In  that  sense  it  may  bo  a  formidable*  obstacle  in  the  way  ;  but  as  far  a.s 
attacking  is  concerned,  if  you  have  two  ships  that  arc  determined  to  take  that  fort, 
they  have  only  to  pass  a  clmin  between  the  two  of  them,  bwiug  alongside  of  it,  and 
they  will  fire  down  into  her  decks,  and  destroy  her  in  two  seconds.     And  with  the 
dimensions  which  have  been  given,  and  with  the  iron  that  would  be  employed  to 
oonstruct  that  vessel,  I  maintain  that  the  guns  would  be  very  nearly  at  the  water* s 
edp,  from  the  weight  of  iron  alone  that  would  be  required  to  protect  it.     Or,  sup- 
poung  you  took  two  merchant  vessels,  and  put  spars  between  them,  and  let  them 
Olive  with  the  tide  over  it,  you  would  completely  overwhelm  its  guns  and  prevent 
their  being  fired  at  all,  whUc  your  own  vessel  passed  on  and  attacked  any  other  forts 
up  the  harbour.    So  &r  as  motion  goes,  the  inventor  of  the  hydraulic   system, 
llr.  Ruthven,  has  supposed  that  he  would  get  six  knots  out  of  it.'   Now,  I  shoidd 
like  3Ir.  Ruthven  to  say  positively,  for  he  can  tell  you  to  the  decimal  part  of  a  rule, 
tad  I  tee  he  is  sitting  there,  wlmt  is  the  actual  speed  that  you  can  possibly  get  out 
of  that  vessel.     If  that  battery  has  not  speed  sufHeicnt  to  rim  away  from  a  ship  tliat 
ii  inclined  to  ran  over  it,  it  is  absolutely  useless, 

Cbptain  Moody  :  I  should  like  to  be  allowed  to  give  a  little  explanation  with 
nknaee  to  this  battery,  in  the  way  of  steering  or  managing  it.  There  will  be  an 
outlet  of  water  or  sluice,  after  my  principle,  by  tlie  side  of  every  arm,  making  eight 
ooUeti,  so  that  by  working  the  valves,  opening  this  valve  and  that  valve,  you  pi*opcl 
tbeTfticl  in  one  direction  ;  if  you  wish  the  vessel  to  go  the  other  way,  you  o^wn  the 
«th»two  opposite  valves,  and  you  propel  the  vessel  in  the  other  direction.  So  that 
JW  am  propel  the  vessel  whichever  way  you  like ;  or  if  you  open  one  valve,  and 
thenanoUieT  on  the  opposite  arm,  you  cautte  the  vessel  to  revolve ;  or,  again,  if  you 
*Wi  it  to  revolve  the  other  way,  you  have  only,  as  it  wert»,  to  open  the  two  opposite 
'ittices,  and  the  vessel  turns  round  the  other  way.  Now,  in  regard  to  the  mooring 
of  the  vessel,  I  should  state  that  the  mooring  of  the  vessel  comes  out  at  the  inwarcl 
^vn  there,  on  two  opposite  sides  of  the  vessel  were  a  moving  crane,  or  a  moving 
*fl*o*d,  by  which  you  throw  those  anchors  out,  so  that  they  woidd  drop  down  clear 
^  the  Tcsicl,  and  the  chain  attached  to  the  anchor  would  come  out  bel(»w.  The 
"*ol, Ism  confident-,  would  ride  with  all  ease  imaginable.  As  to  other  vessels  coming 
••l  covering  this  batterv,  so  that  its  guns  could  not  be  fired,  I  cannot  conceive  how 
Wdi  a  thing  could  possibly  take  place.  You  might  bring  a  vessel  in  the  way  of  those 
•"■*  but  how  to  cover  and  to  prevent  those  guns  from  being  firetl  into  thai  vessel,  1 
'^'utot  conceive.  That  is,  I  do  not  see  it.  As  for  the  open  space  at  the  top,  1  think  that 
•  gntiag  of  sufficient  strength  would  answer  two  purposes.  It  would  answer  for  ventila- 
^^  sad  also  for  protection  against  shells  ;  Uiat  id,  it  should  be  made  tufUciently 
iJj**!  for  that  purpose.  With  reference  to  the  design  (Mr.  llydc*s)  that  h.ns  just  been 
""OOpit  to  your  notice,  I  must  soy  that  I  never  hcjird  of  that  vessel  until  about  half 
^yctrtgo,  and  I  believe  it  was  patented  then ;  whereas  this  fort  has  been  patented 
™*oyfcr».  I  cannot  say  how  long  tliat  invention  has  been  in  operation  ;  but  I  can 
*ff  ftst  mine  has  been  patented  for  three  years,  while  this  has  been  x>atented  for 
fr^trix  months.  I  only  sav  this  for  your  information.  I  was  not  aware  that  that 
uiiouiioQ  had  been  brought  forward.  I  do  not  wish  to  depreciate  any  i>erson's  plan  ; 
I  viBhthat  the  best  plans  for  the  defence  of  the  count  rj-  moy  be  employed.    This 
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is  the  bnttcrv  which  I  haro  invented ;  it  "has  cost  mo  time,  trouble,  and  expense,  ind 
if  iievor  brought  into  practice,  why  there  it  is.     I  consider  that  it  will  carry  the 
heaviest  annoiir-plating,  and  be  able  to  defy  all  modem  artillery.    Haring  no 
greater  angle  than  22 i",  and  the  arms  only  about  19',  I  beliere,  according  to  the 
general  opinion  and  the  practice  of  modem  artillery,  that  these  forts  cannot  well  be 
penetnited,  especially  when  they  have  a  greater  tliickness  of  plating  to  protect  them 
than  ordinary  ships :  the  great  floating  area  of  the  yessel  enables  it  to  cany  in 
immenHc  weight  of  armour-plating  and  also  of  artillery.     Bemember  also  that  all  the 
guns  arc  brought  towards  the  centre  of  gravity,  so  that  there  is  no  tendency  whit- 
ever  to  eau-^e  the  vessel  to  pitch,  but  rather  a  tendency  to  eive  ballast  to  that  tsnt!, 
and  to  make  her  more  stable  than  she  would  be,  provideil  she  had  no  weight  there  it 
all.     With  reference  to  the  rudder  there  might  be,  if  it  was  necessary,  a  tempomy 
rudder,  if  she  was  going  any  distance.     But  in  an  engagement^  a  rudder  wwild  w 
objectionable,  or  anything  else  tliat  projected  outside  the  vessel.    That  is  the  resion 
why  this  hydraulic  power  is  made  choice  of,  because  it  will  do  more  in  a  vessd  of 
that  shape  than  it  can  possibly  do  in  an  ordinary  vessel.    In  an  ordinary  Tessri  that 
are  two  nozzles  or  places  which  the  water  proceeds  out  of.     In  this,  there  are  dght 
places,  which  can  be  conveniently  worked  by  valves,  so  that  tou  hare  this  advantsge, 
that  if  a  vessel  was  coming  direct  towards  you,  and  you  did  not  wish  to  enooonttf 
her,  vou  have  nothing  to  do  but  to  open  two  of  the  ralyes  and  move  out  of  herwiyj 
you  nave  the  power  of  moving  the  vessel  any  way,  or  of  tumins  it  round  upon  its 
centre,  or  reversing  the  movement,  just  as  you  please,  by  opening  the  ralfes.   I 
make  these  observations  for  the  information  of  the  meetine,  for  there  are,  no  doabt* 
gentlemen  present  who  know  more  about  batteries  than  I  do. 
Mr.  Hyde  :  May  I  be  pemiittod  to  explain.    I  may  say  that  ten  yean  a^«h— 
The  Cn\iiiMAN  :   The  question  certainly  is  one  that  has  no  relation  to  priority  of 
merit  of  invention  whatever.    Tlio  question  that  must  occupy  the  attention  of  th^ 
meeting  at  this  moment  is  the  veiy  remarkable  lecture  that  we  have  heard  on  thi^ 
subject  of  floating  verstts  fixed  forts.    We  are  not  at  this  moment  discussing  tn^ 
particular  form  of  fort,  though  I  may  say  the  meethig  will  be  delighted  to  hear  tli?* 
opinions  of  any  gentleman  on  the  subject  of  the  shape  or  the  nature  of  any  floatin^^ 
fort  that  he  may  wish  to  advocate  before  this  meeting.     But  after  all,  our  great  pur^^ 
pose  in  meeting  hero  to-night  is,  I  think,  to  discuss  with  all  the  light  that  many^ 
i)eo]>le  can  iwssibly  throw  upon  it,  whether  floating  forts  are  essentially  neccssaiTr 
for  tlie  defence  of  our  coasts  and  harbours,  whether  they  arc  preferable  to  the  system 
of  fixed  forts,  or  whether  they  should  be  combined  with  fixed  forts.     In  fact,  our 
attenti<)n  should  be  called  to  the  discussion  of  that  important  question,  how  we  shall 
fortify  our  roadsteads,  whether  by  a  combination  of  fixed  and  floating  forts,  or 
whetluT  by  floating  forts  alone,  or  whether,  as  suhMdiary  to  that  great  argument,  any 
kind  of  floating  fort  can  be  introduced  to  this  meeting  which  will  answer  the  purpose. 
Mr.  I1yi»k  :    I  quite  ngree  with  your  observations.  Sir,  but  I  beg  to  say  that 
for  very  many  years  I  have  advocated  the  system  of  deflection  for  forts,  whether  on 
shore  or  at  sea.     We  know  that  modem  experiments  have  shown  tliat  no  vertical 
stnieture  that  cim  he  enacted  is  able  to  withstand  the  direful  efleets  of  modem 
Artillery,  and  not  being  aMc  to  keep  shot  or  shell  out  by  vertical  structure,  it  does 
appear  extraordinary*  tliat  a  system  of  deflection  has  not  been  recognised  in  some 
fonn.     This  fort  of  Captain  ^foody's  gives  a  remarkable  example  of  the  system  of 
deflection.     Artillerists  say  you  cannot  keep  shot  out  of  a  vertical  structure,  and  all 
the  recent  experiments  at  Shoeburyness  have  proved  that  assertion.     If  vou  cannot'do 
that,  the  next  best  thing  is  to  constmet  a  fort  or  ship  that  will  throw  thnn  ofl*.     Ten 
year*  a;^o  the  same  idea  occurred  to  me  as  a  shipbuilder,  and  I  ventured  to  submit 
to  the  Admiralty,  models  and  designs  to  illustrate  this  particular  question.     I  knew, 
then,  that  no  vertical  structure  would  ever  be  able  to  keep  out  the  shot  that  would 
be  U!-ed  in  the  future  ;  and  antici})ating  that  fact,  I  set  to  work  to  design  a  ship  that 
should  be  able  to  withstand   horizontal  fire  from   any  gun  that  might  l>o  made, 
assuming  that  deflection  nuist  be  the  process  by  which  the  shot  or  shell  shoidd  be 
citlier  thrown  under  the  water,  or  over  the  ship.     Hence,  the  lithograpli  which  I 
have  submitted  to  your  notice.    The  lithograph  is  not  ten  years  old,  but  the  design 
is  some  twelve  years  old. 
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Ifr.  James  CirALMKBS :  I  ani  glad  to  find  that  Mr.  Mnckic  Las  rather  ovov-osti- 
mated  the  cfllectn  of  the  railway  accident  which  befell  Captain  Moody ;  and  also 
that  Captain  Moody  is  so  tvcU  able  to  defend  his  own  system,  and  to  give  us  further 
ezpUmations  respecting  it.  Tliis  is  not  my  speciality,  therefore  I  do  not  intend  to  go 
into  the  question  of  floating  forts  versus  fortresses,  further  than  one  point  on  which 
I  wish  to  throw  out  a  remark,  for  the  purpo!*e  of  giving  those  concerned  an  opjwr- 
tunity  of  explaining  a  little  further.  That  is,  tlie  question  of  sinkage — the  ix)ssibility 
of  this  battery  being  sunk.  Of  course  its  rnluc  depends  on  its  being  able  to  main- 
tain its  position  under  all  circumstances.  I  am  not  ul  all  afraid  of  ships  like  the 
"Warrior"  erer  being  employed  successfully  in  sinking  a  battery  like  that.  I  think 
in  such  a  case,  the  "  Warrior"  woidd  pretty  much  resemble  the  cow  that  would  come 
in  contact  with  Stephenson's  locomotive  ;  it  would  not  be  good  for  the  '*  Warrior." 
But  there  is  a  class  of  ships  tliat  sugj^e-sls  to  us  that  something  may  come  up  very 
lOon  that  wuuld  be  very  damaging  and  detrimental  to  a  vesftel  like  that.  The  class  of 
ihips  I  refer  to  is  the  "  Monitor"  class  ;  the  *'  Monitor"  class  of  ships  will  prove  very 
dangerous  to  all  jMirtially  armoured  ships.  Now,  wherever  you  have  mosquitoes  you 
have  the  mosquito  hawk  j  wherever  you  are  troubled  with  tluit  \H*st  the  ant,  you  have 
the  ant-eater ;  and  whenever  the  "  Monitors"  iK'come  the  jx?sts  of  the  ocean,  you 
will  have  a  class  of  ships  biult  expressly  for  the  doM ruction  of  "  Monitors."  Tlicy 
are  Tcry  low  in  the  water,  and  the  ship  to  dr>lroy  them  will  be  built  high  in  the 
bow  to  run  right  over  the  "  Monitors."  Tlie  Great  Wot  em  Railway  of  Canada  hod 
feny  boats  nmdc  in  ortler  to  cut  tlieir  way  througli  the  ice.  They  had  a  sharp  prow 
made  first,  and  jammed  that  into  the  ice,  and  tljcre  it  stuck.  They  then  tlin^w 
that  aside,  and  built  another  boat  with  a  broad  proje<;ting  prow ;  with  this,  they  got 
on  the  top  of  the  ice,  broke  it,  crushed  it  under,  and  threw  it  behind  them.  So  a 
high-built  s]>oon-bowed  ship  will  run  right  over  the  *'  Monitor."  I  wi^h  Mr.  Mackie 
■nd  Mr.  Moody  would  gire  their  attention  to  what  would  be  tbe  effect  of  such  a 
vessel  coming  between  the  rays  of  this  fort  and  running  up  upon  her.  That  ship 
could  also  be  built  upon  the  same  princii>le  of  detleetion  ;  and  being  built  siHjcially 
for  running  down,  wouhl  require  to  carry  no  guns,  no  avmament.  Its  mission 
would  be  to  run  up  on,  over,  and  crush  down  a  battery  of  this  description.  Tliesc 
are  suggestions  which  I  throw  out,  not  in  any  s])irit  of  opposition,  iKrcause  I  regard 
this  as  one  of  the  moA  prc»miping  iloating  batteric  that  I  have  ever  seen,  but  to  give 
these  gentlemen  an  opportunity  of  explaining  a  little  further,  if  they  choose,  liow 
that  battery  could  be  protected  against  l>eing  sunk  in  the  manner  I  have  suggested. 

Mr.  Zerah  CoLnuiiy :  I  feel  under  some  disadvantage  in  speaking  on  this  paper  at/ 
all,  as  I  knew  nothing  of  the  proix)sition  before  I  came  into  this  room  this  evening. 
But  with  regard  to  the  possibility  of  running  tlown  hueh  a  structure  as  thi.H,  1  think 
CTery  one  here  will  be  able  to  make  a  ^inlple  calculation  fur  himself.  I  understood 
Mr.  Mackie  tn  say  that  the  diauieier  of  the  floating  battery  is  IbO  feet. 

Mr.  Mapkik  :  IW)  feet  from  ray  to  ray  ;  lit  feet  fmni  t-urve  to  curve. 

Mr.  CoLiirRN  :  Well.  suj)po<»ing  it  to  be  circular,  1  have  calculated  that  it  would 
tike  a  dead  weight  of  750  tons  to  i)ul  it  down  one  foot  in  the  water. 

Mr.  Macicie  :  55  tons  bring<«  it  down  (me  inch. 

Mr.  CoLBruN  :  If  it  were  circular  it  would  require,  T  say,  750  tons  of  dead  weight 
applied  on  the  top  of  it  to  bring  it  down  1  foot ;  and  of  course  to  bring  it  down 
6  feet,  it  would  require  4,5<K>  tons.  A  ship  like  the  -'Warrior,"  of  S.<KK)  or 
9,000  tons,  could  not  in  strikinc;  it,  lift  herself  out  <»f  the  water  more  than  2.<K>1  or 
S,000  tons.  That  would  not  put  down  a  battery  of  that  kind  any  very  great  depth. 
However,  if  the  "Warrior"  bn»kc  a  hoh*  throuirh  its  outer  section,  so  a«*  to  let  the 
water  in,of  coursi*  it  would  ^oto  tin*  hotfom.  I?ut  T  think  the  niciv  weight  of  a  ship 
nmning  on  to  it  would  not  damage  it.  With  regard  to  the  riMuark  of  the  gentleman 
■bout  tiie  ferry  bo«it  of  the  Otvni  Western  Compnuy  of  Canada  running  on  the  top 
of  the  ice,  it  runs  through  the  ice.     I  know  the  boat  well. 

Captain  HAMiLToy,  late  C.  S.  Navy.  I  merely  wish  to  rise  to  ln-ar  out  vhat 
Mr.  Coibum  has  said  about  the  ditlicultv  of  sinkinj'  this  balterv  bv  a  vt-isd 
running  on  the  top  of  her.  Then'  was  a  remarkabh'  art  ion  in  AllK'nuirh"  S<Mind, 
hetwecn  a  Confederate  vessel  called  the  "Albemarle,"  and  four  womleu  gunlwats. 
The  "Albemarle"  was  iron-clad.,  and  had  a  knuckle  eouiin-^  out  undenieath  to  increoi^c 
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lier  flotation.  The  attempt  was  made  to  sink  the  "  Albemarle"  in  the  same  "vnj  that 
it  is  proposed  to  sink  that  floating  battery.  The  wooden  boat  got  on  the  top  of  her 
in  front,  and  remained  there  for  10  minutes  ;  and  while  in  that  position,  tnej  oon- 
jtinued  the  action  and  fired  into  each  other.  The  wooden  vessel  slipped  off,  and  the 
iron-clad  got  away,  haying  had  the  muzzles  knocked  ofi*  two  of  her  guns.  Mr.  Mackie 
will  tell  us  where  the  water  line  is  here. 

Mr.  Maceie  :  As  near  as  I  can  tell,  the  water  line  is  there  (pointing  out  the 
J^art). 

Captain  Hamilton  :  In  the  Confederate  vessels  the  knuckle  is  below  the  water 
line.  That  knuckle  saved  the  ''Tennessee"  in  the  action  at  Mobile.  The  wooden 
vessels  iliere  were  all  provided  previous  to  the  attack,  with  an  iron  prow.  Although 
some  five  or  six  of  them  in  rapid  succession  rammed  the  ''Tennessee "  at  full  speed, 
After  the  action,  on  the  report  made  by  the  Officer  who  surveyed  the  "  Tennessee,** 
there  was  not  the  slightest  evidence  whatever  of  any  harm  having  been  done  by  the 
ram.  In  the  case  of  the  "  Merrimac "  she  had  no  knuckle ;  and  if  she  had  been 
rammed  by  the  same  vessel  she  would  have  been  sunk  in  a  very  few  minutes.  So  I 
think  the  knuckle  in  this  floating  battery  wiU  serve  the  same  purpose  as  it  did  in 
•the  "  Tennessee."    It  was  but  for  the  purpose  of  giving  her  the  utmost  flotation. 

A  Mehbeb:  Will  Mr.  Mackie  tell  us  the  height  of  the  port-oills  above  the 
water  ? 

Mr.  Mackie  :  I  do  not  claim  anything  with  regard  to  these  port-oills.  These  wero 
put  in  by  the  artbt  who  made  the  design,  and  in  their  present  state  they  are  most 
objectionable.  The  plan  that  I  advocate  for  any  sucli  vessel,  or  for  any  vessel  at  all, 
is  that  the  port-holes  shall  be  contracted  as  small  as  possible,  be  limited  as  neaiiyas 
may  be,  to  the  actual  muzzle  of  the  gun.  There  is  no  doubt  that  bu<a  a  port-hole 
could  bo  made  for  tliis  vessel,  allowing  for  a  considerable  range  of  vertical  and  hori- 
zontal training.  I  think  a  port-hole  made  as  near  the  size  of  the  muzzle  of  the  gun 
as  possible  would  be  sufficient. 

A  Member  :  I  ask  the  question  more  in  reference  to  the  question  that  has  been 
raised,  as  to  a  vessel  like  the  "  Monitor  "  getting  astride  one  of  the  arms. 

Mr.  Mackie  :  That  is  a  question  that  I  must  leave  till  after  the  discossion,  I 
dimply  answer  tlie  question. 

Brigadier-General  Lefboy,  B.A. :  There  are  two  or  three  questions  that  sugeesi 
themselves  to  me  as  a  landsman  upon  which  I  should  like  to  make  a  few  remarks.  It  is 
lire-emincntly  a  nautical  question  whether  such  a  vessel  can  be  built  at  all,  so  as  to  be 
strongly  framed  together  and  capable  of  resisting  ships  running  against  her ;  whether 
she  can  be  built  for  £84,000 ;  whether  she  can  resist  a  ram  coming  against  her,  of 
■8,000  tons,  at  the  highest  speed.  All  these  are  nautical  questions  that  1  do  not  propose 
to  touch.  To  come  back  to  liome  of  the  earlier  observations  of  the  lecturer  with 
reference  to  tlie  shore  defences  of  the  country,  and  to  the  necessity  of  supplement- 
ing tlicni  by  floating  defences.  Tlie  lecturer  appears  to  be  under  the  impression 
that  wliat  ho  referred  to  as  the  modern  system  of  fortification,  is  the  system  of 
fortiflcation  which  b  in  existence  at  present.  Just  as  in  geology  there  is  a  pliocene 
and  a  pleistocene  period,  so  in  fortification  there  is  a  modem  and  a  most  modem 
system.  There  is  not  a  work  constructed  in  this  country  since  1860  which  has  the 
least  resemblance  to  what  is  called  the  modem  system  of  fortification.  With  regard 
to  tlie  ^S'orthem  attack  on  the  Confederate  Forts,  there  is  no  question  that  the 
Kortliem  attack  2)redominated.  The  reason  was,  that  the  Confederate  forts  had  very 
few  guns  of  any  size  or  power.  It  would  be  very  different  in  our  case.  No  shot 
would  strike  that  would  not  make  its  mark  and  have  some  effect.  Then,  there  are 
certain  conditions  to  be  fulfilled  in  any  structure  of  the  nature  of  a  fort  or  battery, 
wliich  has  to  be  occupied  for  the  purpose  of  defence.  It  must  be  habitable,  for  one 
tiling.  You  may  as  well  have  a  barrack  composed  of  sentry  boxes,  as  a  battery  com- 
posed of  guns  and  embrasures.  You  want  a  great  deal  more  than  that ;  it  has  to  be 
-occupied  by  Officers,  men,  and  stores ;  and  under  the  patriarchial  system  of  the 
British  Government,  by  women  and  children.  Then,  there  are  certain  condition -• 
ivUicb  are  necessary  to  meet  those  requisites.  I  hardly  see  how  they  are  to  be  met  in 
this  structure  before  us.  It  is  true  there  is  a  considerable  amount  of  space  in  thoec 
curves,  but  I  do  not  see  any  provision  for  giving  them  light  and  ventilation.    Then, 


OF  GREAT   BIUTAIN,   ETC.  2?,9 

Mr.  UarJue  has  spoken  justly  of  tlie  great  adrniitogo  of  coutrartin^  tlic  nperturr  i-j 
xery  nearlj  the  muzslc  of  the  giin.     But  I  think  he  has  quite  forgotten  tliat  the 
ejfltem  answers  Tcry  well  in  a  turret  where  you  lay  your  gun  by  rotating  the  turret. 
Xoa  eannot  get  any  sight  through  an  aperture  of  that  deseription,  whei'e  the  boily 
of  tho  gun  is  Tery  much  larger  than  the  opening,  even  if  the  turret  in  wliieli  it  is 
monnted  is  itself  moTable.    The   eontraction  to   an    aperture  of  that  extremely 
small  sice  is  contingent  on  your  being  able  to  lay  the  gun  by  extraneous  HOiurces, 
that  is  by  rotating  the  whole  turret.     These  are  the  obserrations  which  strike  me  at 
once,     r  quite  agree  with  some  of  the  previous  speakers  that  sueh  a  strueture  as 
this,  with  six  inches  of  iron  on  the  lower  slopen,  and  nine  inches  of  irou  on  the 
upper  slopes  would  be  practic4&lly  invulnerable.     I  do  not  think  tltere  is  likely  to  be 
any  gun  that  would  breach  it.     Nor  do  I  think  it  woidd  be  breaelied  by  vertical 
lire,   certainly  not  by  cast-iron  shells,  because  they  would  bo   broken  up  by  the 
impact.     On  the  other  hand,  the  opening  in  the  centre  is  of  considerable  size ;  it 
i^ppean  to  me  to  be  40  feet  across.     Now  a  circular  opening  of  40  feet  is  a  Tory 
considerable  opening,  and  vessels  coming  pri'tpared  to  attack  sucli  a  vessel  would  no 
doubt  come  prepared  to  toko  up  the  distance  at  which  they  knew  the  exact  range  of 
their  mortars,  and  would,  I  thmk,  before  long,  tlirow  pliells  into  that  oi^ening,  and 
render  it  uninhabitable.     I  sup]^>osc  that  there  is  no  one  who  ^ill  deny  tlmt  there- 
are  situations,  from  the  width  oi  channel  at  diflei-eut  x)oints  on  the  coast  to  be  fruarded, 
where  floating  structures  of  some  kind  or  other  might  be  used.     Tliat  questioir 
did  not  escape  the  attention  of  the  Defence  Committee  in  1860.     On  the  contrary 
they  went  into  it,  and  considered  both  iloating  batteries  and  ships,  properly  speaking. 
Whether  rightly  or  wrongly,  they  arrived  at  the  conclusion  tliat  a  sliip  which  i» 
habitable,  ventilated  on  both  sides,  and  capable  of  locomotion,  and  containing 
eonditkms  for  men  and  stores  of  every  sort  or  kind,  woidd  be  more  suit^ible  for  any 
purpose  of  defence  than  a  floating  batter^'  of  any  kind.     Such  was  the  conclusion 
then  come  to.    I  admit  tlmt  no  ship  could  have  the  stability  of  beam  and  bow  which 
s  structure  of  this  kind  would  have.     Tlie  radial  form  seems  to  mo  to  be  extremely 
veil  calculated  to  give  stability,  and  stability  is  a  matter  of  great.  imix>rtancc.   Tlicrc- 
fore  I  am  willing  to  concede  that  advantage.     I  think  I  know  of  situations  in  which, 
if  such  a  thing  existed,  it  might  be  very  useful.     But  at  present  it  apiiears  before 
me  as  a  ship  with  a  broadside  of  tlurce  guns,  costing  £8-]-,000,  not  habitable,  or  barely 
lo,  because  we  must  remember  that  all  structures  that  arc  meant  for  permanent 
purposes  of  defence,  at  all  events  for  continual  defence,  can  never  be  left  unoccupied  ; 
they  must  in  time  of  war  or  of  alarm  bo  coutinuously  occupied  in  force.     You  cannot 
lend  the  people  off  when  you  do  not  know  wlicn  your  enemy  is  going  to  attack  you. 
It  appears  to  me  that  this  hardly  meets  those  conditions,  even  if  it  sliould  succccil 
in  the  opinion  of  naval  architects  in  meeting  the  otlier  conditions  of  such  a  structure. 
Sir  £l>WABD  Belcheb  :  Tlic  computation  of  Mr.  Colbum  is  based  on  the  imnier- 
lion  of  a  cylinder  of  a  certain  diameter,  provided  the  weight  be  placed  on  the  top 
of  it.    But  if  you  take  a  wherry,  and  put  your  hand  upon  the  side  of  the  wherry, 
fon  can  cant  that  wherry  with  one  hand.     Any  vessel  striking  one  side  of  that  fort 
voold  cant  it.     I  have  seen  that  very  model  in  the  water,  nnd  tried  it  myself  with 
the  finger,  and  the  slightest  touch  with  your  linger  will  depress  it  up  to  the  guns. 
Consequently,  I  know  what  the  etfcct  uf  a  ship  of  war  running  on  to  it  would  be ; 
the  weight  of  a  sliip  of  war  would  so  cant  it,  that  its  guns  would  he  ]ierfeetly  use- 
IcM;  and  they  could  not  popsibly  fire.     But  putting  that  out  of  consideration,  we 
know  how  (ar  the  vertical  sides  of  a  ship  can  be  cut  away  to  enable  you  to  train  a 
gun.    But  how  much  will  you  cut  away  of  that  inclined  face  to  train  a  gun  ?    If  you 
l^aced  your  battery  at  the  dibtnuce  I  am  now,  and  anchored  a  turret  ship  slijihtly 
at  one  angle,  so  that  both  turrets  could  be  brouglit  to  bear  upon  that  shi]),  but  two- 
of  jrour  guns  could  possibly  fire  upon  the  turret  ship,  whilst  four  guns  of  the  turret 
ironld  look  right  down  upon  your  deck.     I  consider  the  turret-ships  wc  have  now 
vould  destroy  that  thing  inevitably  in  half  an  hour. 

Mr.  CoLBURV ;  Although  I  was  under  the  disadvantage  of  not  knowing  the  dimen- 
dons  of  the  floating  batteiy  when  I  came  in,  I  know  now  from  what  I  am  told,  that 
H  is  more  like  the  island  of  Jersey  than  like  a  wherr}'. 
Colonel  JxsTOlB,  R.£.,  C.B. :  There  arc  one  or  two  obserrations  tliat  I  wish  to  make- 
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to  this  meeting.  I  came  in  rather  late,  and  I  was  not  awaro  until  Admiral  Robinson 
said  so,  that  this  proposition  for  floating  batteries  was  made  versn*  forts.  In  my 
opinion  there  is  no  versus  in  the  matter.  I  have  always  been  an  adyocate  for  floating 
batteries.  Ten  years  ago,  I  was  instrumental  in  obtaining  a  Committee,  for  tlie  pnr- 
pobc  of  eonsidering  the  question  of  floating  batteries ;  and  in  conjunction  with  Captain, 
now  Admiral  Cooper  Key,  and  Colonel  Wilmot,  K.A.,  a  proposition  was  then  made 
as  regards  what  we  then  considered  the  best  kind  of  floating  battery.  The  proporal 
was  lor  a  small  vessel  proi)ellod  by  steam,  with  a  fixed  tower  in  the  centre,  gnni 
within  that  tower,  and  the  vessel  to  be  movable  from  port  to  port.  That  wa»  in 
the  year  1858.  It  is  strange  how  near  that  vessel  approached  to  what  we  now  call 
the '" Monitor."  No  money  was  voted,  however,  for  floating  batteries;  and  the 
question  slept  until  I  think,  about  1862,  when  the  '*  Monitor  question  was  nu«ed, 
after  the  battle  between  the  "  Merrimac "  and  the  ^*  Monitor."  It  will  be  in  tjie 
recollection  of  those  who  have  paid  attention  to  the  reports  of  the  several  com- 
mittees and  commissions  that  have  discussed  the  subject,  that  floating  batteries 
have  always  formed  part  of  the  proposals  for  the  defence  of  our  naval  arsenals  and 
harbours.  It  is,  as  I  said  before,  not  a  question  of  ships  versus  forts,  but  of 
ships  and  forts.  The  question  has  also  been  gone  into  as  to  whether  it  was  desinble 
to  have  stationary  floating  forts ;  and  the  result  of  a  very  close  investigation  of  that 
matter,  which  time  would  not  permit  me  to  enter  into  now,  was,  that  in  no  case 
was  it  desirable  to  liavo  sfafionarjf  floating  forts ;  that  if  you  have  a  floating  fort,  it  is 
better  at  once  to  give  it  the  power  of  motion,  and  somewhat  rapid  powers  of  motion ; 
by  so  doing,  you  are  able  to  concentrate  a  great  number  of  vessels  upon  one  pointy 
and  able  to  make  use  of  them  to  a  much  greater  extent  than  you  could  by  having  a 
kind  of  amphibious  creature, — neither  a  fort  nor  a  ship.  There  have  been  other 
propositions  made,  somewhat  of  the  sort  brought  forward  so  ably  this  evening,  one 
was  by  the  late  ^Ir.  Ilerbert,  of  the  Trinity  Board.  It  was  circular  and  dome^  and 
pivoted  in  the  centre  at  the  centre  of  gravity,  and  it  was  to  be  anchored  there.  It  was 
in  certain  respects  difiercnt  from  the  proposition  which  is  now  before  us ;  but  it 
was,  nevertheless,  as  far  as  it  went,  an  effective  floating  battery.  My  own  opinion, 
whatever  it  may  be  worth  as  regards  the  subject  of  floating  batteries,  is,  that  die 
proper  kind  of  floating  battery  is  a  "Monitor"  vessel,  with  either  one  or  two 
turrets,  as  the  case  may  be;  but  that  in  addition  to  this,  and  probably  to  a  greater 
extent  than  you  would  apply  the  "  Monitors,"  you  should  have  small  vessels  cany- 
ing  one  gun  a  piece.  I  saw  in  one  of  the  scientific  papers  tlio  other  day  the  drawing 
of  a  vessel  that  appeared  to  me  to  answer  that  purpose  admirably,  a  vessel  called  the 
**  Staunch,"  designed  by  Mr.  Bendel.  That  kind  of  vessel  would  only  take  ten  or 
twelve  men  to  work  its  gun.  It  costs  only  about  £7,000.  Supposuig  the  battery 
brought  forward  this  evening  to  cost  d£84,000,  you  would  get  twelve  vessels  of  that 
kind  for  one  of  these.  And  those  vessels  could  move  about  in  shoal  water,  or  in 
deep  water.  Supposing  a  hole  was  knocked  in  one  of  them,  and  supposing  she 
went  down,  the  men  could  got  into  a  boat  and  row  away ;  and  you  could  get  the 
vessel  up  again  afterwards,  if  you  liked.  Her  invulnerability  is  duo  to  her  small 
size.  I  would  say  that  I  desire  to  see  floating  batteries  applied  in  conjunction  with 
forts  for  the  defence  of  our  harbours ;  they  are  part  of  a  system  which  has  from  the 
commencement  been  advocated. 

Mr.  William  Smith  :  I  think  the  design  of  Mr.  Herbert  was  originally  intended, 
if  not  exclusively,  in  the  first  instance,  for  floating  buoys.  It  was  circular  in  shape. 
Afterwards  there  was  a  proposition  to  fit  it  with  guns,  but  I  never  heard  that  it  was 
intended  to  move  it  from  place  to  place,  or  that  it  was  to  have  means  of  self-propul- 
sion. I  8aw  the  first  designs  tliat  were  made,  and  those  were  deposited  in  the 
Admiralty.  I  believe  the  reference  made  by  Mr.  Moody  tliis  night  to  the  design 
which  was  brought  out  by  Mr.  Hyde  was  made  under  a  misapprehension.  If  I 
remember  rightly,  Mr.  H^de  projected  his  plan  some  ten  years  ago.  Tlie  vessel  was 
not  circular ;  it  was  not  hko  this  batteiy  in  any  shape  or  way,  but  was  really  a  steam 
vessel  lia^-iiig  a  tiurtle  back ;  tliat  was  the  main  feature  of  it.  I  think,  although  it  is 
not  usual  to  refer  to  any  rival  designs,  and  it  is  always  well  to  avoid  that  certainly, 
that  Mr.  Moody  lias  made  some  mistake  in  supposing  this  design  of  Mr.  Hyde's  has 
only  been  produced  within  the  last  six  months ;   he  has  prohably  confuseil  it  with 
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Bometliing  that  no  doubfc  is  veiy  Tividlj  in  his  mind  at  the  present  moment.  X  had 
mj  attention  called  to-day,  in  expectation  of  hearing  the  paper  of  Mr.  Mnckie,  to  tliis 
Bpecification  of  Mr.  Moody's  patent.  I  must  say  that  I  am  Ter^'  much  surpribed  to 
hear  Mr.  Mackic  describe  a  s(>rie8  of  ingenious  contrivances  as  embodied  in  the  design 
of  Mr.  Moody  which  do  not  exist  at  all  in  the  specification  of  Mr.  Moody's  patent. 
Of  course  a  man  can  only  be  bound  by  that  which  ho  specifies,  and  all  that  has  been 
iDBeniously  described  by  Mr.  Mackie  may  have  been  or  may  not  have  been  in  the 
mind  of  Mr.  Moody  at  the  time  he  conceived  this  sliip.  It  is  little  more  than  two 
tliipa  of  brood  beam  being  placed  across  one  another ;  but  as  to  the  idea  of  pro^jclling 
the  battery  by  liydraubc  jets,  I  must  say  tlmt  I  am  rather  suri)risea  to  hear 
Mr.  Maclue  say  it  is  part  of  Mr.  Moody's  original  design.  I  do  not  think  it  is 
material ;  it  is  Tcry  ingenious,  but  I  thinK  the  ingenuity  is  more  due  to  Mr.  Mackie 
than  to  Mr.  Moody,  judging  from  the  blue  book  which  has  been  placed  in  my  hand  to- 
day. It  is  a  very  useful  form  of  moored  floating  battery.  I  think  Admiral  lUelclier  is 
ri^t  in  saying  what  ho  did  as  to  the  small  amount  of  weight  necessary  to  cause  that 
raiel  to  cant  and  slide  under  the  "  Warrior,"  or  any  other  vessel  that  may  override 
her.  I  think  it  is  quite  a  different  case  from  a  circular  sliip  where  there  is  a  much 
more  uniform  andlnrgcr  bearing.  I  think  any  vessel  of  the  "  Warrior  "  class  runuin? 
across  one  of  those  projections  would  certainly  sink  the  ship.  When  that  model 
waa  exhibited  the  other  night  at  the  Royal  Society,  where  it  was  floating,  you  might 
hare  found  that  it  was  easily  depressed  by  placing  your  finger  on  the  end  of  that 
pvojcction,  so  as  to  cause  the  battery  to  sink. 

Mr.  Zebau  Colbubx  :  I  trust  I  may  be  allowed  to  make  one  other  observation. 
I  supposed  the  ship  at  first  was  a  circular  vessel,  as  I  said,  but  with  regard  to  tipping 
the  ship  over,  of  course  the  weight  mast  either  bo  applied  directly  on  the  to])  of  it, 
or  must  be  applied  at  one  edge  of  it.  We  will  draw  a  diameter  across  a  circular 
fthipt  or  take  the  longitudinal  axis  of  a  ship  of  any  length  whatever ;  to  depn'ss  it  on 
one  side  you  hare  got  to  lift  the  same  amount  of  weight  out  of  the  water  on  the 
other.  It  does  not  make  any  difference,  you  cannot  u])Het  it  unless  it  has  got  a  veiy 
]o>v  free  board.  Of  course,  if  a  vessel  has  only  six  inches  or  a  foot,  and  you  get  it 
under  water  the  water  gets  into  it  and  it  sinks,  but  not  by  running  down.  I  think 
it  ought  to  be  said  in  justice  to  the  late  Mr.  GtH)rge  Rennie.  that  he  laid  before  the 
Britiih  Association  in  1838  a  plan  for  a  floating  battery.  I  do  not  knuw  tliat  it  was 
identical  with  this,  it  was  a  circular  floating  battery.  I  cannot  recollect  whether  he 
inoposed  to  giye  it  any  means  of  propulsion,  or  whether  he  meant  merely  to  moor  it. 
It  had  anffular  sides  and  was  heavily  armoured.     That  was  in  1858. 

Sir  E.  Selches:  One  fact  is  worth  a  thousand  assertions,  I  have  with  a  vessel  of 
940  Ions  BO  depressed  u  portion  of  a  field  of  ice,  seven  feel  in  thickness,  as  to  cause  it 
to  disappear  under  her  bows. 

Ifr.  CV>LBUBN :  The  ice  was  not  of  the  same  specific  gravity  as  the  sliip  you  wero 
nOing  in,  that  is  an  important  dilTerenee. 

Admiral  Haubted  :  I  can  yenture  to  say  that  my  friend,  Mr.  IIer^crt*^  proposal 
for  a  floating  batter}'  was  from  the  first  that  it  should  have  its  own  mciuis  of  propul- 
aion,  not  at  any  very  great  rate  of  ^peed,  but  so  that  it  could  be  taken  in  or  out  of 
harhour,  or  from  post  to  post.  Its  essential  mode  of  action  was  a  means  of 
rotation. 

Admiral  Robert  GoRDOy :  I  came  here  to-night  without  the  slightest  intention  of 
taking  any  part  in  the  discussion,  hardly  knowing,  indeed,  what  the  subjcft  was, 
bat  some  rofcrencc  has  been  made  to  Mr.  Herbert's  principle  of  mooring,  aiul  to  thal^ 
only  I  wish  to  address  myself.  I  may  take  u]X)n  myself  to  say  tliat  he  pracficalljf 
knew  Tcry  little  about  that.  I  can  give  Mr.  Herbert  the  greatest  credit  for  the 
ingenuity  of  the  idea,  of  mooring  from  the  centre  of  gnivity.  As  far  as  small  bu.>ys 
were  concerned,  it  answered  ix'rftjctly,  and  the  principle  has  been  continued  to  t lie 
present  time;  but  with  large  bodies  it  proved  a  total  failure,  they  were  jvr feet ly 
immanageabic,  and  could  not  be  retained  in  |>osition  with  the  strongest  moorin^^s, 
they  broke  adrift,  they  cost  enormous  expense,  and  were  worse  than  useless.  I  do 
not  wish  to  detract  from  the  merits  of  a  {K^rson  now  dead,  but  I  hapixMunl  to  know 
from  the  commencement,  something  alx^ut  those  buoys  ;  the  principle  was  good,  but  on 
m  large  scale  it  failed  entirely ;  it  has  therefore  occurred  to  me,  how  could  such  a 
large  body  as  that  battery  be  moored  ? 
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Admiral  Halsted  :  I  maj  Bay  that  I  liayo  taken  as  much,  interest  in  m^  lolc 
fi'iend,  Mr.  Herbert's  invention,  as  my  friend  here  has.  It  was  never  tried  but  in  two 
caFCB  on  the  larger  scale,  and  wliicb  failed  under  circumstances  bearing  no  relation 
to  the  cause  which  has  been  suggested. 

Tlie  CuAiBMAN :  .1  think  the  time  has  arrived  for  the  lecturer  to  answer  the 
objections  (hat  have  been  made  to  his  plan,  and  to  combine  in  that  answer  anyobser- 
vatious  that  may  have  occurred  to  him  from  the  remarks  that  have  been  made  by  the 
various  gentlemen  who  have  taken  part  in  the  discussion. 

Mr.  Mac&ie  :  It  remains  for  me  to  say  very  little  on  the  present  occasion.    I  have 
to  thuuk  this  audience  for  the  courteous,  able,  and  scientific  manner  in  which  they 
have  discussed  my  paper.     I  would  only  say  for  myself  that  I  simply  placed  it  before 
them  on  account  of  the  value  that  I  thought  attached  to  the  stabiiitj  of  that  fort. 
General  Lefrov,  I  think,  slightly  misimderstood  me,  or  rather  perhaps  I  expressed 
myself  somewhat  too  strongly  with  regard  to  limiting  the  port-holes  to  the  exact  size 
of  the  muzzles  of  the  guns.     What  I  meant  to  convey  vras,  that  I  thought  the  olnect 
to  be  attained  was  to  restrict  the  size  of  the  port-holes  to  the  narrowest  posnble 
limits.     With  regard  to  Admiral  Belcher's  view  of  running  down  this  battery,  I 
tliink  I  heard  a  remark  from  Mr.  Colbum  to  the  effect  that  this  battery  was  more 
likely  to  rim  down  the  "  Warrior  "  than  the  "  Warrior  '*  was  to  run  down  the  batteiy. 
If  lie  did  not  say  so,  I  thought  so  myself.      Mr.  Colbum  was  perfectly  correct  that 
you  cannot  press  one  end  down  without  lifting  the  other  end  out  of  the  water.    The 
flotation  of  one  end  is  supported,  but  the  weight  to  be  lifted  at  the  other  end  it  a 
dead  weight.    I  do  not  kno^  what  the  weight  is,  but  I  know  it  must  be  considerable. 
I  do  not  think  with  such  a  knuckle  over  as  this  battery  has  got,  that  any  ordinaiy 
vessel  could  get  on  the  top  of  it.     This  edge  is  well  guarded,  the  armour  plate  is 
carried  doT^Ti  imdemeath  to  the  water  line  below  it,  therefore,  I  think,  any  ship, 
unless  a  very  strong  one,  running  upon  this  would  certainly  get  some  amount  of 
injury.    But  I  will  go  further  than  that,  and  I  will  suppose  that  Admiral  Belcher 
has  got  his  ship  upon  the  top  of  one  arm ;  I  contend,  then,  that  the  form  of  that  am 
is  such  that  it  will  draw  out  from  under  Ids  ship.    It  is  a  curved  wedee,  and  with  the 
flotation  of  the  water  beneath,  I  maintain  that  this  battery  will  pull  herself  out  from 
underneath.     Witli  regard  to  Colonel  Jervois's  remarks  upon  fixed  forts  and  fortifi- 
cations, I  purposely  avoided  any  reference  to  the  construction  of  forts ;  I  am  not  very 
well  aware  of  the  discussion  that  has  been  going  on  on  that  subject.     My  object  in 
bringing  this  matter  before  this  audience  is,  tliat  as  a  writer  for  a  large  and  powerful 
journal,  and  associated  with  many  gentlemen  of  ability  who  are  capable  of  forming 
opinions,  I  desire  sincerely  to  be  informed  upon  certain  points  correctly  and  truth- 
fully ;  beyond  that,  I  liave  neither  interest  nor  motive  in  bringing  this  subject  before 
the  meeting. 

The  CuAiBMAy :  I  think  we  are  all  extremely  indebted  to  Mr.  Mackie  for  the 
intelligent  way  in  which  lie  has  brought  this  subject  before  us.  In  importance  it  is 
second  to  none.  The  defence  of  our  shores  and  the  defence  of  our  arsenals  is,  no 
doubt,  a  subject  which  occupies  everybody's  mind  with  a  very  great  degree  of  anxiety 
to  combine  those  requisites  for  a  proper  defence.  Tlie  general  principles  ^hn^ 
Mr.  Mackie  started  with  at  the  commencement  of  his  lecture  must  be  admitted,  I 
think,  by  everybody — the  combination  of  floating  defences  with  fixed  defences  on 
shore.  I  am  afraid  the  discussion  this  night  has  not  advanced  much  beyond  the 
bare  fact  that  I  have  stated ;  everybody  -ndshes  to  see  a  combination  of  shore  defencca 
with  floating  defences,  but,  as  is  usual  in  all  these  matters,  there  is  a  great  variety  of 
opinion  indeed  as  to  how  that  combination  shall  be  cflected.  Mr.  Macidehas  brought 
before  us  a  very  ingenious  specimen  of  a  floating  defence,  and  I  think  the  remarks 
that  have  been  made  upon  it  will  probably  enable  himself  and  Captain  Moody,  per- 
haps, to  modify  or  to  improve  this  design,  or  set  them  thinking  on  some  other  design 
which  shall  be  acceptable,  and  prove  to  be  the  best  form  of  floating  defence  that  can 
be  used  in  combination  with  laud  defence.  No  doubt  the  attention  of  people  cannot 
be  too  much  called  to  these  important  subjects.  Everybody  here,  I  am  sure,  will 
agree  in  the  vote  of  thanks  that  I  propose  to  Mr.  Mackie  for  the  able  lecture  that  ho 
has  given  us. 


Monday,  June  1st,  1868. 
Adiobal  Sir  IIekry  J.  CODRINGTON,  K.C.B.,  in  the  Chair. 
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THE     AMERICAN     NAVY ;     ITS     ORGANIZATION,     SHIPS, 
ARMAMENT,  AND  RECENT  EXPERIENCES. 

By  John  Randoli^u  Hamilton,  Esq.  (late  C.  S.  Navy). 

Mh.  Chaibmak  and  Gemtle^ien, 
At  the  request  of  your  Coiuicil  I  have  the  honour  to  read  you,  thia 
crening^,   a  paper  on  the  American  Navy;  its  Organization,  Ships, 
Armament,  and  Recent  Experiences. 

Although  I  do  not  assume  in  any  way  to  bo  the  representative  of  that 
Navy,  I  have,  however,  availed  myself,  in  the  preparation  of  this  paiKjr, 
of  the  recollections  which  remain  of  the  fifteen  years  I  i)assed  in  that 
aenricei  and  which  have  aided  me,  I  trust,  in  avoidmg  a  partial  and 
prejudiced  Bclection  of  the  facta  to  be  placed  before  you — facts  derived 
for  the  most  part  from  official  reports  published  by  the  Navy  Depart- 
ment at  Washington,  from  such  reports  as  I  have  been  able  to  obtait 
from  Confederate  sources,  and  from  private  letters  fix)m,  and  notes  of 
conversations  with,  competent  and  reliable  authorities. 

It  is  not  my  purpose  to  dwell  on  the  earlier  history  of  the  United 
States'  Navy,  but  after  a  few  remaiks  upon  its  present  organization,  to 
vass  to  the  consideration  of  those  more  recent  exi)eriences  which  will, 
1  hope,  enable  you  to  fonn  an  opinion  upon  the  merits  and  demerits  of 
its  ships  and  their  armament. 

Although  the  President  of  the  United  States  is  by  law  Com- 
mander-in-Chief of  the  Navy,  the  actual  government  of  that  department 
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is  vested  in  the  Seci-etary  of  the  Navy,  who  is  appointed  by  the 
President,  with  and  by  the  consent  of  the  Senate. 

To  aid  the  Secretary  in  the  discharge  of  his  duties  he  is  assisted 
by  the  heads  of  the  several  Bureaux,  which  are  appointed  by  him 
by  selection  from  the  different  grades  and  corps  of  the  service,  re- 
spectively in  relation  to  the  duties  to  be  performed.  Hence  the 
Chief  Constructor  of  the  Navy  is  the  head  of  the  Bureau  of  Construction, 
the  Engineer-in-Chief  that  of  Steam  Engineering,  and  so  on. 

These  several  Bureaux  form  the  Navy  Department,  and  arc  most  of 
them  under  the  same  roof  with  the  Secretary  of  the  Navy,  who  is  the 
centre  of  information  and  authority,  and  who  has,  of  course,  a  civil 
staff  attached  to  his  own  office  to  assist  him  in  the  discharge  of  his 
immediate  duties. 

The  authorized  grades  and  corps  of  the  Navy  are  not  sufficiently 
different  from  those  of  your  own  Service,  to  render  it  important  to  enter 
into  details  of  their  organization. 

Promotion  is  by  seniority,  and  by  selection  for  distinguished  eervices 
during  war. 

There  are  on  the  active  list  of  the  line  592  officers  of  all  grades  from 
Admirals  to  Midshipmen  inclusive. 

No  person  can  be  appointed  a  Midshipman  who  has  not  graduated 
at  the  Naval  Academy,  to  enter  which  he  must  be  over  14  and  under 
18  years  of  age  at  the  time  of  examination  for  admission,  must  be 
physically  qualified  to  discharge  the  arduous  duties  of  an  Officer  of  the 
Navy,  and  must  possess  at  least  an  elementary  Bnglish  education. 

The  course  of  instruction  which  reaches  the  nigher  branches  of 
mathematics,  astronomy,  navigation,  seamanship,  gunnery,  steam, 
naval  architecture,  and  modem  languages,  extends  over  a  period  of 
four  years,  and  the  graduates  pass  to  the  active  list  in  the  order  of  their 
merit.  There  are  at  present  on  probation  at  Annapolis  344  Midship- 
men-cadets, divided  into  four  classes,  and  instructed,  except  in  one  or 
two  departments,  exclusively  by  officers  of  the  line  of  the  Navy,  who 
are  graduates  of  the  Institution,  and  who  are  generally  assigned  by 
selection  to  this  special  duty  for  a  term  of  three  years.  There  are 
attached  to  the  Academy  two  or  more  training  ships,  in  which  three  of 
the  classes  cruize  each  summer  to  be  instructea  in  practical  seamanship, 
gunnery,  and  navigation. 

Admiral  Porter  in  his  last  report  as  Superintendent  of  the  Academy, 
in  speaking  of  the  Department  of  Naval  Architecture,  says,  "  This  will 
"  finally  come  to  be  one  of  the  most  important  studies  at  the  Academy, 
"  as  well  as  the  most  attractive,  and  I  hop©  the  time  is  not  distant  when 
"  the  Navy  wiU  furnish  its  own  constructors  from  Officers  educated  at 
"  the  Naval  Academy." 

So  far  it  has  fully  answered  the  purposes  for  which  it  was  created. 
From  its  organization  in  1845,  under  Commander  Buchanan,  to  the 
present  time,  with  Admiral  Porter  as  its  Superintendent,  it  has  enjoyed 
the  confidence  and  support  of  the  country  and  the  gratitude  of  every 
man  whose  privilege  it  has  been  to  participate  in  its  advantages. 

On  March  4th,  1861,  the  Steam  Navy  of  the  United  States  consisted 
of  the  followihg  vessels : — 
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No. 


7 
6 
8 
6 
4 
4, 


Frigates 

Ist  Class  Sloops 

2nd 

8rd 

1st 

2nd 


»> 
ft 


ii 


84 


Paddle  or  Screw. 


Screw. . 

»    •  • 

Paddle 


») 


wooden  ycsscls  of  all  classes  and 


Guns. 


262 

109 

41 

28 

46 

8 


494  guns. 


At  the  commencement  of  the  late  American  war,  the  problem  which 
preseuted  itself  to  the  Government  at  Washington  was,  to  blockade  the 
seaports  of  the  Confederate  States,  and  to  occupy'  them  whenever  their 
defences  could  be  reduced ;  to  gain  control  of  the  western  rivers,  and  to 
cut  the  South  in  two  from  east  to  west. 

To  meet  the  Federal  fleet  the  South  was  utterly  unprepared.  Of  the 
means  of  creating  even  an  efficient  fleet  of  wooden  vessels  it  was  per- 
fectly destitute,  except  in  the  trees  standing  ui  its  forests,  and  the  coal 
and  iron  which  were  hidden  and  undeveloped  in  its  soil.  There  were 
no  large  ship-building  yards,  few  factories  of  machinery,  and  but  a 
limited  amount  of  skilled  labour.  When  I  tell  you  that  the  bolts  and 
fastenings  of  the  armoured  floating  batteries  built  subsequently  at 
Charleston  were  in  part  made  of  the  lightning  conductors  taken  from 
the  ruined  portions  of  that  city,  you  will  understand  the  extremities  to 
which  the  Southern  ship-builders  were  sometimes  reduced. 

In  the  summer  and  autumn  of  1861  a  fleet  of  partially  armoured 
steamers  had  been  built  in  the  West,  and  early  the  next  year  opened 
up  to  the  Federal  transports  the  waters  of  the  Tennessee  and  Cumber- 
land rivers,  covering  the  flanks  of  the  advancing  Federal  Armies,  and 
endangering  the  Confederate  communications,  and  compelling  the 
abandonment  of  Tennessee  by  the  latter,  and  the  loss  of  its  supplies  of 
food,  iron,  and  coal. 

Ikon-clads. 

The  first  naval  operations  of  the  war  on  the  seaboard,  were  conducted 
in  wooden  vessels,  but  in  August,  1861,  Mr.  Welles,  the  Secretary  of 
the  Navy,  issued  tenders  for  plans  and  estimates  of  armoured  vessels, 
and  in  a  few  days  afterwards  a  board  of  officers  was  convened  to  take 
into  consideration  the  designs  submitted  to  them.  On  the  16th  of 
August  they  reported  of  Mr.  Ericsson's  model : — 

"  This  plan  of  a  floating  battery  is  novel,  but  seems  to  be  based  upon 
"  a  plan  which  will  i-ender  the  battery  shot  and  shell  proof.  We  are 
*'  somewhat  apprehensive  that  her  properties  at  sea  are  not  such  as  a 
**  sea-going  vessel  should  possess,  but  she  may  move  from  one  place  to 
*'  another  on  the  coast  in  smooth  water.  We  recommend  that  an 
*'  experiment  be  made  with  one  battery  of  this  description  on  the  terms 
*'  proposed,  with  a  guarantee,  and  forfeiture  in  any  of  the  properties 

*'  and  points  of  the  vessel  proposed Price  275,000 

«  doUars  (£56,000).    Time  100  days." 

s  2 
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It  is  BO  much  the  habit  of  the  day  for  the  outside  world  to  find 
fault  with  and  criticise  the  conclusions  of  professional  committees, 
that  I  can  refrain  from  asking  you  to  bear  in  mind  this  report,  and  you 
will  see  the  soundness  of  the  opinions  it  expressed,  were  justified  by 
subsequent  events. 

As  completed,  the  following  appear  to  be  the  leading  dimensions  of 
this  floating  battery,  which  was  named  the  "  Monitor : " — 

Extreme  length  on  deck  over  the  armour     . .         . .  173  feet 

Extreme  beam  on  deck  over  the  armour      , .         . .  44  feet 

Depth     . .         • .        . .         • .        .  •         . .         . .  12  feet 

Displacement • .         . .  1,255  tons 

Length  of  iron  hull 127  feet 

Width 36  feet  2  in. 

Draught           . .         . .         . .  10  feet 

Projection  of  armour  shelf  forward  • .         .  •         . .  14  feet 

Projection  of  armour  shelf  aft           . .         . .         . .  32  feet 

Thickness  of  side  armour  above  water         . .         • .  5  inches 

Thickness  of  side  armour  below  water        . .         . .  4  to  3  inches 

Thickness  of  backing . .          . .         . .          . .         . .  27  inches 

Inside  diameter  of  turret       . .          20  feet 

Height  of  turret         . .         . .         •  •         . .         . .  9  feet 

.irmour  of  turret  in  inch  plates        . .          . .         • .  8  inches 
Armament  two  11 -inch  7-i-ton  Dahlgren  guns. 

The  turret  revolves  upon  a  spindle,  and  not  upon  its  base,  as  in  Cap- 
tain Coles's  plan.  The  pilot-house  was  forward,  and  not  on  the  top  of 
the  turret,  as  in  the  later  monitors. 

At  the  same  time  the  Board  advised  the  building  of  the  "  New  Iron- 
sides," a  frigate  of  the  following  dimensions  : — 

Length 220  feet 

Beam         60  feet 

Depth        . .         . .         23  feet 

Displacement        . .         . .         .  •         . .  3,296  tons 

Speed  (estimated)           .  •          . .         . .  9  J  knots 

Armour      . .          • .  4^  inches 

Ilorse-power,  nominal     . .         . .         . .  1,000 

Armament — 14  xi-inch  Dahlgren's  and  two  150-pr. 

Parrot  rifled  guns. 

The  "  New  Ironsides"  was  built  of  wood  and  iron  combined.  Sho 
was  a  casemated  vessel,  with  unarmoured  extremities,  and  employed 
during  most  of  the  war  in  the  operations  against  Charleston.  It  would 
seem,  however,  that  the  Navy  Department  at  Washington,  deemed  the 
monitor  system  the  best  for  the  pm'poses  of  the  war  in  wliich  it  was 
then  engaged. 

If  we  look  at  the  "  Monitors"  employed  in  the  war,  as  floating  bat- 
teries, capable  of  making  voyages  along  the  coast,  we  shall  bo  able  to 
do  far  more  justice  to  the  excellence  of  the  conception,  than  if  we  try 
to  exaggerate  them  into  ocean  cruizers.    Mr.  Welles  distinctly  states 
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in  his  annual  Report  for  1864 : — "  Only  two  of  the  *  Monitor '  class  of 
**  vessels,  the  'Dictator*  and  the  'Puritan/  are  proposed  for  sea 
**  service.  Their  Buccess,  of  which  the  builder  and  inventor  is  san- 
**  goine,  is  among  the  experiments  that  the  period  and  the  exigencies 
"  of  the  country  have  imposed  upon  the  department." 

The  conclusions  to  be  deduced  from  the  remarkable  voyages  of  the 
"  Miantonomoh  "  and  "  Monadnock,"  are  not  sufficient,  I  think,  to  pro- 
mote even  these  two  excellent  monitors  to  the  dignity  of  cruizing 
vessels ;  that  is  to  say,  vessels  capable  of  keeping  the  ocean  under  all 
circumstances,  in  all  latitudes,  and  in  all  weather,  for  six  months. 

Granting,  however,  that  monitors  of  the  "  Miantonomoh  "  class  are 
capable  of  carrying,  under  convoy,  their  15-inch  guns  into  any  sea,  and 
that  they  are  an  improvement  on  the  earlier  monitors,  let  us  endeavour 
to  ascertain  from  the  experiences  of  actual  war  the  value  of  the  latter 
for  the  purposes  of  offence  and  defence. 

The  first  action  of  the  late  American  war  between  armoured  vessels 
was  that  of  the  "Monitor"  and  the  " Merrimack," in  Hampton  Roads, 
on  the  9th  March,  18G2. 


Action  between  "Monttor"  and  "Merrimack." 

When  the  Federals  abandoned  Norfolk,  in  Virginia,  during  April, 
1861,  they  partially  destroyed  the  "  Merrimack,"  a  42-gun  frigate  of 
8,200  tons.  The  Confederate  naval  authorities,  finding  that  she  was 
uniDJared  from  the  water-line  to  the  keel,  decided  to  convert  her  into  a 
casemated  armoured  floating  battery,  and  to  make  her  as  strong  as  the 
limited  means  at  their  disposal  permitted.  The  central  part  of  the 
ship  was  covered  with  a  roof  of  stout  timber  of  oak  and  pine,  80  inches 
thick,  and  pitched  at  an  angle  of  about  30''.  The  plating  was  4  inches, 
in  plates  of  2  inches  each.  On  the  8th  of  March  she  destroyed  the 
"Cumberland"  and  "Congress,"  and  on  the  9th,  fought  the  "Moni- 
tor "  and  "  Minnesota  "  for  four  hours. 

I  do  not  find  in  the  Federal  despatches  any  details  setting  forth 
exactly  the  extent  of  the  injury  sustained  by  the  "  Monitor,"  but  as  it 
IB  stated  she  was  ready  for  service  the  next  morning,  we  may  presume 
it  was  not  serious.  There  is  a  letter  from  Chief  Engineer  Stimcrs  to 
Hr.  Ericsson,  which  is  published  by  the  Navy  Department,  and  which 
throws  a  little  light  on  the  subject : — 

"  I  consider,"  says  Mr.  Stimers,  "  that  both  ships  were  well  fought. 
**  we  were  struck  twenty  times,  pilot-house  twice,  turret  nine  times, 
"  side  armour  eight  times,  deck  three  times.  The  only  vulnerable  part 
^  was  the  pilot-house,  one  of  your  great  logs,  9  by  12  inches,  is  broken 
**  in  two.  The  shot  struck  just  outside  of  where  the  Captain  had  his 
*'  eye,  and  it  has  disabled  him,  destroying  his  left  eye,  and  temporarily' 
"  blinding  the  other.  The  turret  is  a  splendid  stnicture.  ;  .  .  .  . 
**  You  are  correct  in  your  estimate  of  the  effect  of  shot  uj>on  the  men 

*  on  the  inside  of  the  turret  when  it  was  struck  near  them.  Tliree 
"  were  knocked  down,  of  whom  I  was  one ;  two  had  to  be  carric<] 
^  below,  but  I  was  not  disabled  at  all,  and  the  others  recovered  before 

*  the  battle  was  over." 
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I  am  glad  to  have  it  in  my  power  to  give  you  authentic  information 
as  to  the  condition  of  the  "  Menimack,"  after  her  two  days'  fighting. 
Admiral  Buchanan,  who  commanded  her  in  the  first  day's  encounter 
with  the  wooden  fleet,  was  bo  severely  wounded  on  that  occasi<m,  as 
to  be  compelled  to  turn  over  the  command  of  the  ship  to  his  executive 
Officer,  Captain  Oatesby  Jones,  and  who  commanded  her  in  the  action 
ivith  the  "  Monitor." 

When  your  Council  did  me  the  honour  to  ask  me  to  prepare  them 
this  piiper,  I  wrote  to  Captain  Jones  for  information  on  the  subject  of 
the  performance  and  condition  of  the  "  Merrimack,"  during  ana  after 
her  actions  in  Hampton  Koads,  and  he  wrote  to  me,  to  this  effect^  in 
October  last : — 

^^  The  '  Merrimack's '  efficiency  and  strength  were  very  much  ex- 
"  aggerated,  by  both  the  South  and  the  North ;  she  was  one  of  our 
"  weakest  iron-clads.     In  the  'Atlanta '  the  roof  extended  beyond  the 
"  side  some  feet,  forming  a  knuckle,  which  added  very  much  to  the 
"  strength  and  efficiency  of  the  vessel.    The  '  Tennessee,'  also,  had 
"  this  knuckle,  and  it  enabled  her  to  stand,  without  injury,  being  ran- 
"  mto  repeatedly  by  heavy  vessels  in  the  Mobile  fight.     Now,  th^ 
"  '  Merrimack '  had  no  knuckle.     The  roof  commenced  at  the  side,  it? 
"  did  not  project  at  all  beyond.     The  screw  was  exposed ;  in  fact,  ii^ 
*'  had  no  protection  whatever,  any  small  tug  could  have  disabled  us. 
"  The  prow  was  of  cast-iron,  and  not  properly  secured  to  the  stem, 
"  consequently,  we  saw  no  more  of  it  after  running  into  the  '  Cum- 
"  berland,'  and  when  we  ran  into  the  '  Monitor,'  struck  her  with  the 
"  broad  jagged  wooden  stem.  A  good  prow  might  have  done  mischief » 
"  although  the  speed  on  striking  was  not  gi*eat. 

"  Om*  battery  consisted  of  four  single-handed  rifled  g^ms,  two 
"  8-inch,  and  two  C*4-inch,  and  six  9-inch  Dahlgren  smooth-bores. 
"  We  had  no  solid  shot  on  board,  except  a  few  d-inch  of  reduced  duimeter^ 
"  to  he  used  as  hot  shot,  consequently  were  unprepared  to  fight  an  iron- 
"  clad,  although  we  did  fight  the  ^  ^Monitor,'  until  she  ran  into  shoal 
'*  water,  where  we  could  not  follow.  See  the  Federal  Report  of  Cap- 
"  tain  Van-Brunt,  who  commanded  tlio  '  Minnesota.' 

'*  My  opinion  was  asked  before  Commodore  TatnalUs  Court  of  In- 
"  quiry,  as  to  the  relative  strength  of  the  two  vessels,  and  I  replied, 
"  tliat  the  *  Monitor '  ought  to  have  sunk  the  'Merrimack'  in  fifteen 
'*  minutes.  I  really  thought  she  might  have  done  it  in  five.  Her  pro- 
"  jectiles  of  ll-inch  broke  our  armour,  and  caused  the  wood  backing  to 
"  bulge  in-board,  but  none  of  the  projectiles  tvent  throuyh.  Our  great 
"  draught  of  water,  22  feet,  interfered  very  much  with  oiu*  movements, 
'*  and  ultimately  caused  her  destruction.  \Vo  got  agroimd  once  during 
"  the  fight  with  the  '  Monitor,'  in  spite  of  all  of  our  care,  and  could 
"  only  pass  the  bar  once  in  2-i  hours,  or  we  would  not  have  gone  up 
"  when  we  did. 

"  When  we  came  out  of  the  action,  a  portion  of  the  roof  was  only 
"  awash.  We  had  but  one  inch  of  iron  below  the  roof — a  single  shot 
"  there  would  have  sunk  us." 

The  passage  which  corrobomtes  Captain  Jones's  statement  as  to  the 
"  Monitor  "  retiring  first  from  the  action,  will  be  found  in  an  extremely 
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well-written  despatch,  addressed  to  the  Secretary  of  the  Navy  at 
Washington,  by  Captain  Van  Brunt,  and  dated  on  board  of  his  ship, 
the  "  Minnesota,"  the  day  after  the  action. 

The  "  Monitor"  you  will  remember  was  lost  south  of  Cape  Ilatteras 
in  the  following  December,  and  with  her  perished  four  officers,  and 
twelve  of  her  crew.  The  rest  on  board  were  saved  by  the  quarter- 
boats  of  the  "  Rhode  Island,"  the  steamer  that  was  towing  her  towards 
Charleston.  Of  the  cause  of  this  disaster  to  the  "  Monitor,"  her  Com- 
mander says  in  his  official  Report : — 

"  I  am  firmly  of  the  opinion  that  the  *  Monitor '  must  bavo  sprung 
"  a  leak  somewhere  in  the  forward  part,  where  the  hull  joins  on  to  the 
**  annoor,  and  that  it  was  caused  by  the  heavy  shocks  received,  as 
"  she  came  down  upon  the  sea." 

However  unfit  this  little  vessel  was  to  face  the  wintry  weather  of 
the  North  Atlantic,  yet  she  rendered  valuable  services  to  the  Federal 
cause,  and  by  her  presence  at  Ilampton  Roads,  retained  the  control  of 
the  waters  of  that  bay,  which  was  at  one  time  apparently  l<:)8t  to  the 
Federals,  and  indirectly  caused  the  destruction  of  the  "  Merrimack," 
when  Norfolk  was  evacuated  by  the  Confederates,  because  her  great 
dranght  prevented  lierlwjing  carried  into  James  River.  To  have  hght- 
ened  her  up  sufficiently  to  pass  the  bars  of  the  river,  would  have 
exposed  the  imarmoured  portions  of  the  hull  below  the  usual  load  line, 
and  have  given  the  ** Monitor*'  and  her  wooden  consorts  the  oppor- 
tonity  for  which  they  had  so  patiently  awaited,  either  to  capture  or 
rink  her. 

MoNrroHs  op  the  Passaic  Class. 

The  Grovemment  at  Washington,  and  the  Congress  of  the  United 
States,  greatly  elated  at  the  performances  of  the  ''Monitor,"  imme- 
diately after  her  action  with  the  ''  Merrimack,"  ordered  the  construc- 
tion of  nine  other  vessels  on  the  same  system,  but  somewhat  larger, 
and  of  what  is  known  as  the  "  Passaic  "  class. 

Leading  Dimensions  of  Monitors  of  the  Passaic  Class. 

Length  on  deck          . .             . .  . .  . .  200  feet 

Width  on  deck            . .             . .  . .  . .  45  feet 

Depth  on  deck           . .  .  . .  12  feet 

Length  of  hull  proper               . .  .  •  . .  159  feet 

Width  of  hull  proper                 . .  . .  . .  37  feet  8  inches 

Overhang  of  armour  shelf  forward  . .  . .  10  feet 

Overhang  of  armour  shelf  aft  . .  . .  . .  25  feet 

Tonnage       . .            . .             . .  . .  . .  844  feet 

Draught  of  water      . .             . .  . .  . .  10  feet 

ThicfaieBS  of  side  aimour  in  inch  plates  . .         5  inches 

Thickness  of  side  backing        . .  . .  . .  30  inches 

Thickness  of  deck  plates          . .  . .  . .         1  inch 

Thidkness  of  turret  in  inch  plates  •  •  . .  11  inches 

Innde  diameter  of  turret          .  •  . .  . .  20  feet 

Height                                     . .  . .  . .        9  feet 
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Armament,  two  15-mch  20-ton  smooth  bores,  or  one  15-inch,  and 
one  11-inch,  smooth-bores,  or  one  15-inch,  smooth-bore,  and  one 
150-pr.  Parrot  rifled  gun. 

New  Orleans. 

Pending  the  constmction  of  these  vessels^  which  were  intended 
primarily  for  operations  against  Charleston,  and  after  its  reduction, 
that  of  Savannah  and  Mobile,  Admiral  Farragut  made  his  passage  of 
the  New  Orleans  forts,  with  his  wooden  fleet,  and  destroyed  the  Con- 
federate flotilla  that  opposed  his  progress  up  the  river  to  the  dty 
(Plate  xii,  fig.  8). 

These  forts  which  stand  on  the  banks  of  the  Mississippi,  diagonally 
opposite  each  other,  and  about  a  mile  and  a  quarter  apart,  are  case- 
mated  brick  structures  built  before  the  war,  and  deemed  by  the  United 
States'  Engineers  an  ample  defence  for  the  City  of  Now  Orleans,  and  the 
entrance  of  the  Mississippi  Kiver.  In  this  behef,  the  good  people  of 
New  Orleans,  and  the  Confederate  General  commanding  the  department 
seemed  also  to  have  indulged,  until  the  genius  of  Admiral  Porter, 
giving  direction  to  the  dash  of  Admiral  Farragut,  disturbed  the  dream 
of  security,  when  it  was  too  late  to  ward  off  the  fatal  blow,  which 
gave  the  Confederacy  its  first  mortal  wound. 

Federal  Fleet. 

Admural  Farragut's  fleet  consisted  of  about  thirty  steamers,  the 
"  Hartford  "  with  a  battery  of  heavy  9-inch  guns,  being  the  flag-ship. 
There  was  a  flotilla  of  nineteen  mortar- vessels,  each  carrying  a  13-inch 
mortar,  under  the  immediate  command  of  Admiral  Porter,  to  whom 
was  due  the  conception  of  reducing  the  forts  by  a  bombardment  from 
heavy  mortars,  and  when  the  offensive  powers  of  the  fortifications  were 
greatly  weakened,  to  cut  the  communication  with  New  Orleans,  by 
forcing  the  passage  at  night  with  the  steamers,  under  the  cover  of  a 
heavy  fire  from  the  mortar-flotilla,  and  its  supporting  gun-boats. 
Tliis  was  -accomplished  after  six  days'  bombardment,  on  the  first  of 
which  1,400  shells  were  thi'own,  from  distances  of  from  2,850  to  3,680 
yards.  The  mortar  vessels  were  Wdden  from  the  forts  by  the  forests 
on  the  river  banks. 

Admiral  Porter  in  a  paper  on  Coast  Defences,  which  has  been 
published  by  the  United  States'  Navy  Department,  refers  to  this 
bombardment,  and  its  effect  in  facilitating  the  passage  of  the  vessels 
under  Admiral  Farragut : — 

*'  I  recommended,"  says  he,  "  in  the  early  part  of  the  Rebellion  an 
"  attack  on  the  forts  at  the  entrance  of  New  Orleans,  Forts  Jackson 
"  and  St.  Philip.  I  consulted  with  General  Barnard,  who  furnished  me 
**  with  correct  maps  and  plans,  and  agreed  with  me  in  opinion  that  the 
"  forts  could  be  taken  by  ships  and  bomb-vessels.  All  the  guns  of 
*'  these  forts  that  were  of  any  use  were  en  harhette.  The  few  that  were 
"  casemated,  were  nearly  level  with  the  water,  the  fort  having  settled. 
"  The  histoiy  of  that  event  is  well  known.  The  mortar- vessels  had 
"  disabled  Fort  Jackson,  so  that  no  ships  were  struck  on  that  side, 
"  and  the  men  from  the  exposed  guns  of  Fort  St.  Philip  were  driven 
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•*  to  shelter  after  a  few  broadsides  from  the  vessels  as  they  i)assed. 
*'  The  best  resistance  opposed  by  the  enemy  was  from  some  rams 
^'  and    gunboats,  but  they  were    soon    demolished,   and  the  ships 

"  passed  up Here  were  two  forts  momiting  near  100 

**  guns,  that  were  passed  by  a  squadron  of  wooden  ships  with  shell 
''  g^uns,  when  the  enemy  had  strong  currents  on  their  side,  and  bad 
"  shoaLs  to  interfere  with  the  progress  of  our  vessels.  It  was  perhaps 
"  one  of  the  most  difficult  positions  for  ships  at  night  amid  smoke, 
''  flames,  and  rams,  and  in  my  opinion,  settled  the  problem  about 
"  steamships  passing  forts  when  there  was  plenty  of  water.  In  this 
"  instance  only  a  fleet  of  well-constructed  monitors  or  powerful  rams 
"  coald  have  stopped  the  advance  of  our  fleet." 

Every  effort  had  been  made  to  get  ready  to  participate  in  the  defence 
of  New  Orleans,  a  powerful  armoured-floating  battery  the  "  Louisiana." 
The  Federals  through  their  spies  were  well  informed  of  the  actual 
condition  of  this  vessel,  and  her  consort  the  ^^  Mississippi,"  and  con- 
fieqoently  urged  forward  the  preparations  for  the  attack,  which  took 
place  before  the  "  Louisiana's  machinery  was  completed,  and  before 
"the  Mississippi "  had  received  her  plating.  Both  vessels  were  set  on 
fire  to  prevent  their  falling  into  the  hands  of  an  enemy,  that  either  of 
them  oonld  have  destroyed  a  few  weeks  later. 

Naval  Mortars. 

The  diagrams  Nos.  1  and  2  (see  Plate  xi,  fig.  1)  show  the  method 
of  mounting  mortars  on  board  mortar- vessels  in  tlio  American  Navy. 

The  carriage  and  shde  are  of  wrought*iron,  the  latter  secured  to 

the  circle  or  turn-table  (1).    The  carriage  is  mounted  upon  excentric 

wheels  (8),  which  are  thrown  in  or  out  of  gear  by  placing  the  levers  in 

tto  excentric  sockets  (7).     Before  firing,  the  whwls  are  put  out  of 

S'^ar,  and  the  carriage  rests  upon  the  slide  ujxjn  which  it  recoils  ;  when 

tte  ]Meoc  is  to  be  run  into  battery  after  loading,  the  wheels  are  thrown 

J'   Sear,  by  again  placing  the  levers   in  the  excentric  sockets,  and 

"^"ving  upon  them.     By  an  arrangement  of  the  excentric  axle,  the 

wh^iela  remain  in  gear  when  the  levers  are  withdrawn,  and  placed  in 

"®    holes  in  the  rims  of  the  wheels,  and  by  heaving  fonvard,  the 

■*^^tar  is  run  out.     The  turn-table  is  also  mounted  on  excentric  wheels, 

^«ich  must  be  thrown  in  gear,  and  kept  so  by  pinning  down  the  circle 

^^^^entric-levers,  while  the  piece  is  being  trained.     The  piece  shown  in 

we  diagrams  is  a  sea-coast,  13-inch  mortar,  weighhig  8  tons. 

Working  of  Monitor  Guns. 

Before  passing  to  the  consideration  of  the  operations  against 
Cuatleston  by  the  iron-clads  under  Admirals  Dupont  and  Dahlgren,  I 
vdl,  in  as  few  words  as  possible,  explain  the  manner  of  working  the 
gttns  and  turrets  as  shown  in  diagram  No.  3  (Fig.  2). 

The  rammer  and  sponge  are  in  sections,  which  are  screwed  together 
••  the  sponge  and  the  rammer  are  passed  down  the  lx)re,  and  are  un- 
screwed as  they  ai*e  withdrawn.     This  is  a  consecpiencc  of  the  Hmited 
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space  for  loading  in  the  turret.  The  powder  is  received  throagb  tfl 
ammuoitiou  scuttle,  a,  aa  is  also  the  shell  or  shot,  which  is  whipped  i 
to  the  travelhiig  bar,  d,  on  which  the  shell  whip  moves,  and  wruch  k> 
is  brought  over  so  as  to  permit  the  projectile  being  placed  in  the  muKx 
when  it  is  rammed  home  with  the  rammer  in  sections,  as  already  cla 
sciibed.  To  rmi  out  the  gun,  the  couipreseor,  f,  is  eased,  the  trucl 
craok,  g,  is  manned,  and  as  the  muzzle  approaches  the  port-stopper,  r 
the  port  is  opened.  The  guu  being  out,  the  compressor  is  bove  tani 
first  by  hand,  aud  then  by  the  ratchet  levers.  To  train,  the  officer  i* 
the  sight  holes,  s,  orders  right  or  left,  as  the  muzzle  is  to  go,  aud  lb' 
Eugiueer  at  the  starting-bar,  fi,  revolves  the  turret,  the  Officer  pre* 
the  order  to  fire,  and  the  Captain  of  the  g\m  pulls  the  lanyaid.  Tb< 
port  tackle  is  let  go,  and  the  port  stopper  closes  the  port.  ThcGngioee 
revolves  the  turret  so  as  to  point  the  gun  abeam,  which  gets  the  scutile* 
clear  for  passixig  ammunition. 

The  crew  of  a  15-inch  gun  consists  ordinarily  of  14  men,  but  the  gni 
may  he  worked  with  8.  Some  officers  prefer  the  smaller  number  lu 
being  equally  efficient,  and  giving  more  room  in  the  turret.  Th' 
allowauce  of  projectiles  is  limited  to  about  160  rounds  per  guu.  Al 
15-inch  shell  are  fitted  with  three  fuze  holes,  to  take  S^,  d,  and  ' 
second  fuzes ;  when  the  range  is  shorter  than  the  range  of  shortea 
fuze,  all  are  uncapped,  otherwise  the  fiize  suited  to  the  distance  i 
uncapped. 


ClIAIU^BTON. 


MskiajH 

hredH 

dfl.    9 


Diagram  (Plate  xii,  fig.  1)  shows  the  position  of  the  attack! 
of  Federal  iron-clads  on  the  7th  or  8th  April,  186S,  andtbfl  defe 
the  harbour  of  Charleston  and  adjacent  islands,  marked  with  re< 

The  coloured  circles  are  for  500,  1,000,  2,000,  and  3,000  yards.      

were  two  hues  of  obstructions.  The  outer  one,  between  Fort  Sumtec  Mj 
SuIUvau's  Island,  was  made  in  lengths  of  strong  rope  netting  suspeiw 
from  hempen  hawsers,  aud  was  buoyed  with  casks,  the  hawsers  beia 
anchored  at  the  ex.tremity  uf  each  section,  and  the  netting  weight 
at  the  bottom  very  much  like  a  seine.  The  inner  obstructions  (Fig. 
were  composed  of  a  double  row  of  timber  pilings,  which  were  co^-er 
by  the  guns  of  the  batteries  in  rear  of  the  obstructions.  If  there  vre 
any  torpedoes  in  position  they  were  not  brought  into  play;  or  they  fail* 
from  their  early  and  imperfect  construction  to  assist  iu  the  defence. 

The  Government  at  Washiogtou  greatly  over-rated  the  endo 
ance  and  offensive  powers  of  the  iron-clad  fleet,  consisting  of  tl 
"  New  Ironsides,"  seven  monitors,  and  the  "  Keokuk,"  and  with  whi*^ 
Admiral  Dopcjut  moved  up  from  the  anchorage  inside  the  bar  on  tt 
afternoon  of  the  7th  of  April,  1863,  with  the  intention  of  taking  up 
position  off  tho  N.W.  face  of  Fort  Sumter,  and  reducing  that  fortiflC* 
tion  iu  a  few  hours. 

The  order  for  the  attack  appears  to  have  emanated  from  the  No^ 
Department  on  the  6th  of  January,  for  on  that  day  Mr,  Gideon  Welle 
writes  to  Admiral  Dupout,  "  that  several  additional  iron-clads  had  be* 
"  ordered,  and  arc  now  on  the  way  to  join  your  command  to  enablflS 
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o  enter  the  harbour  of  Charleston,  and  demand  the  surrender  of  all 

is  defences,  or  suffer  the  consequences  of  a  refusaL" 

[n  his  detailed  report  of  the  action,  dated  the  15th  of  April,  and 

ich  will  be  found  in  the  Secretary  of  the  Navy's  report  for  1863, 

Dural  Dupont  says : — 

*  No  ship  had  been  exposed  over  forty  minutes,  and  yet  in  that  brief 

period,  as  the  Department  will  perceive  by  the  detailed  reports  of  the 

Commanding  Officers,  five  of  the  iron-clads  were  wholly  or  partially 

Usabled,  disabled  too  (as  the  obstructions  could  not  be  passed),  in 

hsi  which  was  most  essential  to  our  success — I  mean  in  their  arma- 

nent  or  power  of  inflicting  injury  by  their  guns 

[  was  convinced  that  persistence  in  the  attack  would  only  result  in 
the  loss  of  the  greater  portion  of  the  iron-clad  fleet,  and  in  leaving 
nany  of  them  inside  of  the  harbour  to  fall  into  the  hands  of  the 
«emy." 

There  were  mounted  on  the  Federal  iron-clads  that  participated  in 
8  action,  and  which,  except  the  "  Ironsides,"  were  presumed  impro ve- 
nts upon  the  original  "  Monitors,"  the  following  guns : — 


Smooth-bore. 

Rifled. 

Total 
Guns. 

15-inch. 

11-inch. 

160-pr.  Parrot. 

Number 
of  Fires. 

ITo. 

Charge. 

No. 

Charge. 

No. 

Charge. 

7 

Ibfl. 
35 

20 

lbs. 
15&20 

3 

lbs. 
16 

30 

139 

3f  the  total  number  of  shot  fired,  the  "  New  Ironsides "  delivered 
%i.  In  the  smoke  and  tideway  of  the  Channel,  she  seems  to  have 
3ome  on  this  occasion  utterly  unmanageable,  and  had  to  anchor  twice 
save  herself  from  going  ashore,  never  having  been  able  to  bring  her 
lis  to  bear  on  Fort  Sumter,  but  directing  them  on  Fort  Moultrie  and 
ttery  Wagner.  The  Officers  of  the  Monitors  experienced  great 
Bculty  in  managing  their  vessels,  and  keeping  them  clear  of  each 
let  and  the  bottom,  with  the  limited  field  of  vision,  the  look-out  holes 
the  pilot-house,  afforded. 

Hie  guns  and  charges  employed  by  the  Confederates  were  as  follows, 
3  you  may  rely  upon  the  authenticity  of  the  statement,  as  I  have 
ten  it  from  General  Ripley's  official  report,  under  whose  command 
are  the  immediate  defences  of  Charleston  harbour,  who  perfected  or 
ngned  the  best  of  the  earthworks,  and  under  whose  anxious  super- 
tton  the  troops  were  organized  and  prepared  for  battle. 
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Return   op   Guns  and  Mortars  at   Forts   and   Batteries  in  Ci 

Harbour,  April  7th,  1863. 


Calibre. 

Smootli-bores. 

BifledGhiiiB. 

XM 

ins. 
10 

ins. 
9 

ins. 
8 

prs. 
32 

ins. 
7 

ins. 
7  liglit 

ins. 
6-4 

ID 

No.  of  guns    . . 
Cliarges 
Weiglit  of  shot. 
Number  of  fires 

10 
15  lbs. 
128   „ 
385 

3 

10  lbs. 

90    „ 

80 

19 
10  lbs. 
65    „ 

736 

18 
8  lbs. 
32    „ 
343 

2 

151b6. 
120  „ 
86 

7 
8  lbs. 
70    „ 
140 

8 
eibs. 
64    „ 
866 

9 

StolO 
90 
91 

Total  number  of  guns  of  all  calibres  . .          . .         . .  76 

Do.          „            fires            „           2,229 

Do.          „            pounds  of  powder  used      . .         . .  21,093 

Greatest  charge  of  powder      . .         . ,         . .          . .  16 

Do.  weight  of  shot       . .         . .          . ,         , .         . .  180 

Average  charge  of  powder      , .         . .         . .         , .  10 

We  will  now  refer  again  to  the  Federal  oflScial  reports,  to  learn  the 
amount  of  damage  done  to  their  iron-clads  by  the  fire  from  the  Con- 
federate batteries ;  and  that  you  may  justly  estimate  the  effect  of  thit 
fire,  I  must  ask  you  not  only  to  bear  in  mind  the  comparatlyely  lig^^ 
charges  and  projectiles  employed,  but  to  remember  that  none  of  the 
latter  were  either  chilled  or  of  steel. 

1  read  from  a  report  drawn  up  by  six  of  the  Commanding  OfficerflJ^ 
the  ^lonitors,  and  which  is  published  with  the  Secretary  of  the  NaVj  ® 
report  for  1803. 

**  Ist.  '  Passaic*    A  large  piece  of  brassing  under  turret  broken  o5i 
"'  owing  to  which,  and  its  being  forced  over,  the  tun-et  could  not  "^ 
•*  moved  for  some  time,  and  has  not  worked   well  since.      The  ff^'i 
**  carnage  of  the  11-inch  gun  disabled  until  the  next  afternoon,  B^^ 

the  top  of  the  pilot-house  forced  up,  so  as  to  expose  the  inside   ^^ 

.shot,  and  not  got  in  place  until  late  the  next  day.  j. 

'•2nd.  '  Weehawken.'  Side  armour  broken  through,  exposing  wo^^ 
*•  The  llange  supporting  gun-platform  broken,  smoke-stack  very  mi^^ 
'*  injured,  and  both  this  and  the  turret  greatly  weakened  from  loss  ^ 
^'  bolts,  the  latter  for  a  time  stopped. 

'*  3rd.  *  Patapsco.'    Rifled  gun  disabled  at  fifth  fire,  smoke  atm^ 
'•  penetrated  in  several  places  through  upper  part  of  armour,  out     ^ 
**  which  were  forced  forty  bolts,  rendering  the  whole  structure  vc? 
'*  instHHiro  until  strengthened  again,  besides  this  the  turret  had 
*•  8ti>pmHl  for  a  time. 

**  4th.  '  Nantucket.*  15-inch  gun  lost  at  third  fire,  owing  to  a  h\(^^ 
**  on  turret  jamming  the  i>ort  stopper,  which  could  not  be  moved  afte^ 
'•  wanis.    The  turret  stopped  several  times,  besides  severe  injury  ^^ 
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oke-stack  and  dc-ck.    The  concussioa  bos  in  this  abort  time  lost 
lit  bolts,  and  the  turret  v/as  made  to  move  with  great  difficulty. 
}ih.  '  \fthant.'    Loat  eeveaty-six  bolt*  from  the  tarret  and  pibt- 
lse,  the  latter  very  much  injured.     The  steering  gear  deranged, 
I  the  plates  Btaited.     The  braces  that  hold  down  the  inner  gun 
cks,  and  brace  oE  turret  knocked  off,  and  turret  rendered  im- 
jrable,  and  not  cleared  until  5  o'clock  the  following  afternoon.    Even 
Jiresent,  after  long  repairs,  it  can  only  be  made  to  revolve  very 
jurly,  with  thirty  pounda  of  steam." 
inking  of  the  Monitors  generally,  these  OfSccrs  say ; — 
jEhe  liabihty  of  the  guns  to  become  disabled  on  occasiniis  which 
^re  Bteady  use,  has  been  shown,  as  well  as  that  the  turret  almout 
IBiiably  refuses  to  work  after  receiving  heavy  blows  from  shot, 
lonly  becaaae  the  conse<inent  bitlgiug-in  injures  the  machiueryT 
i  from  its  being  pushed  from  the  perpendicular." 
le  "Montauk"  was  hit  fourteen  times,  but  received  no  material 
U(e  i  she  was  commanded  by  Captain  Worden,  who  says : — 
Sad  the  attack  been  continued  it  could  not  have  failed  to  result  in 
llBter." 
)e  "Catskill"  was  struck  "some  twenty  times,  but  without  any 

Siujurj'.  The  'Keokuk'  was  struck  90  times,  and  completely 
,  and  sunk  after  the  action,  her  guns  falling  into  the  hands  of 
Confederates.  She  differed  from  the  Monitors  in  many  eesen- 
boints." 

Kfle  wero  the  experiences  obtained  by  the  Monitors  after  an  action, 
n  lasted  so  short  a  time,  that  the  Confederates  considered  it 
By  a  preliminary  attack.  Yet,  although  they  revealed  defects  in 
letoits  of  their  construction,  particularly,  I  think,  in  their  laminated 
BU,  and  armom*,  and  in  the  central  spiudle  system  of  revolvijig  the 
Mr,  still  we  must  remember,  that  although  these  seven  vgssgIb  were 
I|S6  times,  the  least  number  received  by  any  one  being  14,  and  the 
boat  53  Umes,  the  list  of  casualties  was  insignificant. 
loosed  to  ordnance  considered  powerful  against  unarmoured 
pla,  there  is  no  evidence  to  show  tliat  either  the  hulls  or  the  tur- 
[of  any  of  the  vessels,  except  the  "  a,eokuk,"  were  penetrated  by 
L  Yet  wooden  vessels,  placed  in  a  similar  position,  would  have 
p  to  inevitable  grief.  Nevertheless,  had  the  Confederate  fortifica- 
Ibeen  armed  with  either  steel,  or  steel  and  wrouglit-iron  guns  of  no 
Mr  calibres  than  8  and  9  inches,  firing  Major  Paliisor's  lancet- 
led  chilled  projectiles,  with  charts  of  30  and  43  lbs.  of  powder,  it 
B  oon^iotion, — if  I  may  be  permitted  to  have  one, — that  the  whole 
Etor  fleet  would  have  shared  the  fate  of  the  "  Keokuk." 
prt  Sumter,  you  are  uo  doubt  aware,  is  a  brick  structure,  with  two 
lof  casemates,  and  a  battery  en  barbette.  The  walla  were  5  feet  thick 
ne  faccfi  of  the  arches,  and  12  feet  between  the  arches.  The  effect, 
wimg  to  General  Ripley,  of  the  15-iuch  shot,  at  distances  of  from 
to  to  1,500  yards,  was  a  greatest  penetration  of  30  inches — twice 
liameter,  and  a  mean  penetration  of  15  or  18  inches.  Where  two 
t  struck  the  face  of  one  casemate,  a  crack  exteuded  through,  and, 
puck  once  or  twice  more,  in  the  same  place,  would  have  bi-eacheii 
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the  casemate.  Fire  of  the  m>n-clads  very  slow  and  fairly  accurate. 
Estimated  distance  900  to  1,900  yards.  The  Federals  estimated  the 
range  at  which  the  action  was  fought,  at  from  550  to  2,100  yards.  The 
position  of  the  fleet  on  the  chart  is  a  compromise  between  the  two  esti- 
mates. After  the  repulse  of  the  fleet,  no  further  attempt  was  made  to 
pass  the  fortification,  and  take  the  city  by  a  naval  force ;  not  even 
when  General  Gillmore  had  got  complete  possession  of  Morris  Island, 
and  reduced  Fort  Sumter  to  a  shapeless  ruin — a  ruin  which  I  am  sure 
you  will  pardon  me  for  reminding  you,  a  gallant  garrison  held  until 
Charleston  was  evacuated  in  the  winter  of  1865.  Admiral  Dahlgren, 
who  reheved  Admiral  Dupont,  in  command  of  the  fleet  oflt  Charleston, 
expresses  himself  generally  satisfied  with  the  endurance  and  efficiency 
of  the  Monitors,  which  were  under  his  command  for  a  period  extend- 
ing over  nearly  two  years.  In  a  written  opinion  of  their  performances, 
he  says : — 

"  The  force  of  a  lO-itich  shot  (spherical)  must  be  experienced  to  be 
*'  appreciated.  Any  one  in  contact  with  the  part  of  the  turret  struck 
*'  falls  senseless,  and  I  have  been  nearly  shaken  off  my  feet  in  the 
^'  pilot-house  when  engaging  Moultrie. 

"  All  the  little  defects  of  details  were  marked  by  such  a  searching 
*'  process.  Decks  cut  through ;  cannon  worn  out;  side  armour  shaken ; 
''  tops  of  pilot-houses  crushed,  &c.  But  all  these  were  repairable,  and 
**  no  vital  principle  was  touched." 

The  services  of  the  Monitors  after  their  repulse  by  Fort  Sumte'i 
were  confined  to  assisting  General  Gillmore  in  his  siege  operation^ 
against  Fort  Wagner,  an  earthwork  mounting  seven  guns  on  its  soo^ 
faces,  and  which  the  Monitors  and  the  "  Ironsides,"  although  fr^ 
quently  attacking,  were  unable  to  reduce,  so  that  it  could  be  assault^ 
successfully.  I  take  it,  that  the  experiences  at  Charleston  go  to  showth** 
the  turrets  of  the  Monitors  of  the  "  Passaic  "  class,  which  are  11  inch^ 
thick,  in  1-inch  plates,  can  be  disabled,  but  not  penetrated,   when 
struck  fairly  by  a  lO-inch  spherical,  or  7 -inch  rifled  shot  of  cast-iran> 
with  charges  of  16  lbs.  of  powder,  at  distances  not  exceeding  1,00^ 
yards. 

"  The  heavy  shot  fired,"  says  Admiral  Dahlgren,  "  which  har^ 
'*  struck,  have  generallj'  been  10-iuch,  and  are  well  borne  at  1,200  yard^f 
"  but  when  the  distance  is  less  than  1,000  yards,  there  is  a  marke^J 
''  difference." 

In  the  opei-ations  against  Charleston,  it  must  be  borne  in  mind,  tha^ 
the  Monitors  had  a  harbour  of  refuge  at  Port  Royal,  sixty  miles  off, 
whither  they  could  go  to  be  repaired,  and  where  one  or  more  of  thenJ^ 
were  always  in  the  hands  of  the  engineers  detailed  to  look  after  them« 
Without  Port  Eoyal,  they  could  not  have  continued  their  operations 
against  Charleston  for  three  months. 

Capture  of  the  "Atlanta." 

Not  long  after  the  attack  on  Sumter,  the  Monitors,' "  Weehawken  " 
and  ''  Nahaut,"  captured  the  Confederate  iron-clad  **  Atlanta."  This 
vessel  was  originally  a  Clyde-built  screw-steamer,  which  was  diverted 
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tier  peaceful  purauit  as  a  trader  oa  the  west  coast,  and  put  to 
Ig  the  blockade.  Arrived  at  Savannah,  she  was  converted  into 
^a-clad,  Bomewhat  »fter  the  maaDcr  of  the  "  Merrimack."  In 
tVOuring  to  pfo  from  Savannah  to  Charleston,  she  got  aground  in 
I  the  sounds  on  the  coast  of  Georgia,  and  in  that  predicament 
jttacked  by  the  two  Monitors.  The  "  Weehawken  "  appears  to 
doue  most  of  the  work.  She  fired  five  shots  at  distances  of  300 
,  four  of  which  hit,  two  being  15-incb,  and  two  ll-inch. 
J  15-inch  cored  shot  struck  the  side  of  the  casemate  on  a  line 
the  port-holes.  It  broke  the  armour  completely  through,  although 
Wree  was  somewhat  oblique.  The  wooden  backmg  was  much 
))red,  and  several  bolts  were  withdrawn  from  their  places.  It 
\Iarge  hole  entirely  through  the  plating  and  backing,  although  the 
)fdf  did  not  go  through.  Forty  men  were  knocked  down  by  the 
Brs  and  concussion  of  this  shot,  and  moi-e  or  less  injured.  Sixteen 
found  to  be  seriously  wounded,  of  whom  two  or  three  died. 
h armour  of  the  "Atlanta"  was  four  inches  thick,  in  two  plates 
lo  inches  each,  bolted  to  an  oak  and  pine  roof  pitched  at  an  anglu 
^,  and  which  was  18  inches  thick.  Her  armament  was  two 
k  and  two  6'4-inGh  cast-iron  rifled  guns. 

the  Monitors  employed  during  the  war  at  Charleston,  the  "  Wee- 
Wt "  went  down  at  her  anchors  inside  of  Charleston  Bar.  The 
|Uf  iu  this  case  seems  to  have  been  done  by  the  entrance  of  wator 
$  base  of  the  turret,  and  through  the  hatches,  liauae-pipes,  &c. 
b  time  the  wind  was  fresh  from  the  N.E.,  but  there  was  not  much 
L 

t  "  Patapsco  "  v?as  destroyed  by  running  on  a  stationary  torpedo, 
i  ai«ik  her  in  less  tbaa  tliirty  suconds.  Sisty-two  of  her  officers 
fiea  went  down  with  her. 

f  spee<l  of  the  Monitors  of  the  "Passaic"  class,  with  clean 
tafl  and  smooth  water,  is  about  7  knots ;  but  wiien  the  bottom 
iea  foul  it  falls  to  3  and  4  knots.  They  turn  quickly  and  in  less 
vihAa  most  vessels. 

Mobile. 

mobile  you  will  sec,  by  referring  to  tlie  chart  (Plate  xii,  fig.  4),  that 
nl  Farragut's  fleet  consisted  i<i  foin-teen  wooden  vesBeis  and  four 
lors,  carrying  125  guna.  In  the  first  order  of  sailing,  the  wooden 
pB  wero  lashed  in  couples,  the  heaviest  vessels  being  nearest  Fort 
Ktt,  and  covering  the  fow  leading  pairs  of  vessels,  were  the  four 
Ion.  The  Admiral  did  not  consider  it  necessary  on  this  occasion  to 
tvpou  the  fort  a  preliminarj'  bombardment,  his  object  being  simply 
Kt  the  passage  of  its  guns,  to  cut  off  commnuication  with  the  town 
pbile.  and  to  leave  the  reduction  of  the  fort  to  the  Army  with 
y  guns,  assisted  by  shelUng  from  the  fleet  when  in  possession  of 
W.  The  passage  was  made  by  all  the  fleet  iu  45  minutes  from  the 
"f  weighing  anchor,  and  with  the  loss  of  but  one  vessel,  the 
"Tecumseh,"  destroyed  by  a  torpedo.  Fort  Morgan  mounted 
"  s  heaviest  beings  10-inch  columbiuds. 
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After  paeaing  the  fort,  the  Admiral  was  about  to  aocHorT 
when  he  discovered  the  "  Tennessee,"  commanded  by  Admiral  Buch&narj, 
bcfuing  down  upon  liim.  He  immediately  made  Bignal  to  such  vcesels 
ae  he  thought  suitable  to  engage  her.  The  "  Mouongahela,"  a  wooden 
7-guu  M:i'ew  steamer,  was  the  first  to  strike  her,  and  in  doing  bo,  carried 
away  her  iron  prow,  together  with  her  cut-water.  The  "  Lackawanna," 
7  gr^iis,  struck  her  next,  at  fuU  speed,  but  though  her  stem  was  cut  and 
crushed  to  the  plank  ends  above  and  below  the  water  line,  the  ontf 
perceptible  effect  on  the  ram  wae  to  give  her  a  heavy  Hat. 

The  "Hartford,"  flag-ship,  wooden,  21  guns,  was  the  third  to  strike 
the  "  Tenneasee,"  the  blow  was  a  glancing  one,  but  as  she  rasped  aloii 
the  iron-clad's  sides,  she  poured  her  whole  broadside  of  9-iDCh  s  " 
shot  into  her,  within  ten  feet  of  her  casemates. 
"  The  Monitors,"  says  Admiral  Farragut,  "  worked  slowly,  but  I 
hvered  their  fire  as  opportunity  offered.     The  '  Chickasaw '  succeed 
in  getting  under  the  '  Tennessee's'  stei-u,  and  a  15-inch  shot  from  H 
'Manhattan'  broke  through  her  iron   plating  and    heavy  wooden 
backing,  though  the  missile  itself  did  iwt  enter  the  vessel." 
The  Admiral  says,  "  that  when  the '  Tennessee '  surrcndorod  she  wa* 
sore  beset.    The  'Chickasaw'  was  pounding  away  at  her  steni,d 
'  Osaipic '  was  approaching  her  at  full  B|:>eed,  and  the  '  Monongfth' 
and  '  Lackawnna,'  and  this  ship  (the  ■  Hartfoi-d ')  were  bearing  di 
on  hei',  determined  on  her  destruction.     Her  smoke-stack  h^  b 
shot   away,  her   stealing  gear  was  gone,  aud  several  of  ber  p 
shutters  were  jammed;  mdeed,  from  the  time  the  'Hartford'  strurl 
her  she  did  not  iiro  a  gun.     Admiral  Buchanan  was  wounded  in  tlie 
leg,  and  two  or  three  of  his  men  were  killed,  and  five  or  (^ 
wounded. 

'■  Our  iron-clada,  from  their  slow  speed  and  bad  steering,  had  a 

difficulty  in  getting  into  aud  maintaining  their  position  in  hue  af 

passed  the  fort,  aud  in  the  subsequent  encounter  with  the '  Tennea 

irom  some  cause  were  not  as  effective  as  could  have  been  dG«red>3 

From  the  official  reports  of  the  Officers  commanding  the  MomM 

we  learn  that  the  "  Winuebogo  "  was  struck  nineteen  times,  throe  ■ 

having  penetrated  the  deck.    The  after-turret  broke  down  complcl 

The  "  Manhattan  "  was  hit  niuo  times,  causing  no  material  dami 

The  15-iDch  carriage  was  injured  by  the  recoil  of  the  piece. 

The  "  Chickasaw  "  was  struck  a  number  of  times,  one  shot  peuetnj 

her  deck,  " 

On  board  af  these  three  vessels  there  appear  to  have  heen  no  casualties.  * 

The  "  Tecumsech,"  as  I  have  already  stated,  was  destroyed  I 

torpedo,  and  with  her  were  lost  Oaptaiu  Craven,  a  very  accomplial 

and  galWt  Officer,  and  most  of  her  crew. 

lu  the  wooden  vessels  the  Federals  lost  52  killed  and  170  wounded. 
Most  of  this  loss  was  inflicted  by  the  guns  of  the  "Tennessee." 

The  "Tennessee"  (Plato  xiii)  was  a  vessel  built  after  the  "Merrimack" 
system,  with  the  addition  of  the  knuckle  or  over-hang.  The  hull  was  ol 
oak  and  yellow  pine  with  iron  fastenings.  Length  on  deck  209  feet,  beam 
i8  feet,  draught  of  water  14  feet.  The  casemate  was  strongly  built 
—  feet  long,  29  feet  wide  inside,  the  sides  of  the  vessel  extou<U, —  " 
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After  ])a8sing  the  fort^  the  Admiral  was  about  to  anchor  his  fleet, 
wheu  he  discovered  the  '*  Tennessee/'  commanded  by  Admiral  Buchanau, 
bearing  down  upon  liim.  lie  immediately  made  signal  to  such  vessels 
as  he  thouglit  suitable  to  engage  her.  The  '*  Mouongahela,**  a  wooden 
7-gini  M.*rew  steamer,  was  the  first  to  strike  her,  and  in  doing  so,  carried 
away  her  iron  prow,  together  with  her  cut-water.  The  *^  Lackawanna," 
7  guns,  struck  her  next,  at  full  speed,  but  though  her  stem  was  cut  and 
crushed  to  the  plank  ends  above  and  below  tne  water  line,  the  only 
perceptible  effect  on  the  ram  was  to  give  her  a  heavy  list. 

The  "Ilartford,"  flag-ship,  wooden,  21  guns,  was  the  third  to  strike 
the  "  Tennessee,"  the  blow  was  a  glancing  one,  but  as  she  raspcti  aloii^ 
the  iron-clad's  sides,  she  jKDured  her  whole  broadside  of  9-iuch  solid 
shot  into  her,  within  ten  feet  of  her  casemates. 

"  The  Monitors,"  says  Admiral  Farragut,  "worked  slowly,  but  de- 
'•  livered  their  fire  as  oi)i)ortunity  offered.  The  '  Chickasaw '  succeeded 
'•  in  getting  under  the  '  Tennessee's'  stern,  and  a  15-iuch  shot  from  the 
'' '  Manhattan '  broke  through  her  iron  plating  and  heavy  wooden 
*•  backing,  though  the  missile  itself  did  not  enter  the  vesseL** 

The  Achniral  says,  "  that  when  the  ^  Temiessee '  surrendered  she  was 
'•  sore  beset.  Tlie  *  Chickasaw  *  was  pounding  away  at  her  stem,  the 
^*  ^  Ossipic '  was  approaching  her  at  full  sliced,  and  the  *•  MonoDgtdiela' 
''  and  '  Lackawana,'  and  this  ship  (the  '  Hartford ')  were  bearing^  down 
*""  on  her,  determined  on  her  destruction.  Her  smoke-stack  had  been 
'*  shot  away,  her  stearing  gear  was  gone,  and  several  of  her  port 
•'  shutters  were  jammed ;  indeed,  from  the  time  the  *  Hartford  *  stmck 
'^  her  she  did  not  lire  a  gun.  Admiral  Buchanan  was  wounded  in  the 
*•  leg,  and  two  or  three  of  his  men  were  killed,  and  five  or  six 
'•  wounded. 

•••  Our  iron-clads,  from  their  slow  speed  and  bad  steering-,  had  some 
*'  diiliculty  in  getting  into  and  maintaining  their  position  in  line  as  we 
"  passed  the  fort,  and  in  the  subsequent  encounter  with  the '  Tennessee* 
"  from  some  cause  were  not  as  effective  as  could  have  been  desired.** 

From  the  ofiicial  reports  of  the  Officers  conmiauding  the  Monitom 
we  learn  that  the  *•  Winnebago  "  was  struck  nineteen  times,  three  shot 
having  penetrated  the  deck.     The  after-turret  broke  down  completely. 

The  " Manhattan"  was  hit  nine  times,  causing  no  material  damag^. 
The  15-inch  carriage  was  injured  by  the  recoil  of  the  piece. 

The  "  Chickasaw  "  was  struck  a  number  of  times,  one  shot  penetrated 
her  deck. 

On  hoard  of  these  three  vessels  there  appear  to  have  been  no  casualties. 

The  "  Tecumsech,"  as  I  have  already  stated,  was  destroyed  bv  a 
torpedo,  and  with  her  were  lost  Captain  Craven,  a  veiy  accomplished 
and  gallant  Officer,  and  most  of  her  crew. 

In  the  woo<len  vessels  the  Federals  lost  52  killed  and  170  wounded. 
Most  of  tliis  loss  was  inflicted  by  the  giuis  of  the  "Tennessee." 

The  "Tennessee*'  (Plate  xiii)  was  a  vessel  built  after  the  "Merrimack** 
system,  with  the  addition  of  the  knuckle  or  over-hang.  The  hull  was  of 
oak  and  yellow  pine  with  iron  fastenings.  Length  on  deck  209  feet,  beam 
48  feet,  draught  of  water  14  feet.  Tiie  casemate  was  strongly  baflt> 
79  feet  long,  29  feet  wide  inside,  the  sides  of  the  vessel  extencung  10 
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«et  from  it  at  the  greatest  breadth  of  beam.  The  sides  and  extremities 
E  the  casemate  were  made  of  stout  timbers  and  planking  of  pine  and 
okf  making  a  total  thickness  of  backing  of  25  inches^  upon  which  was 
taoed  armour  plating  6  and  5  inches  thick,  in  single  plates  of  2  inches 
nd  1  inch  thick.    The  slope  of  the  casemate  was  30"^. 

The  "  Tennessee's "  armament  consisted  of  7-inch  and  6-inch  cast 
■en  rifled  guns,  firing  respectively  wrought-iron  bolts  of  ISSlbs.  with 
dbs.  of  powder,  and  similar  bolts  weighing  94lbs.  with  121bs.  of  powder, 
rUdi  seemed  to  produce  but  little  effect  on  the  Monitors. 

It  perhaps  should  be  mentioned  that  the  sides  of  the  wooden  ships 
^ere  protected  with  chains,  which  seem  in  most  cases  to  have  prevented 
he  complete  penetration  of  shot  and  shell  fired  against  them. 

No  shot  except  the  15-inch  shot  seems  to  have  sent  spUnters  into  the 
Sftsemate  of  the  "  Tennessee,"  in  fact,  it  was  the  only  shot  which  pene- 
Eiated  to  the  timber  baddng.  Nine  11 -inch  solid  shot  struck  within  u 
qMoe  of  a  few  square  feet  in  the  immediate  vicinity  of  a  poi-t ;  the 
amoar  plating  was  started,  bolts  driven  in,  but  none  of  tliese  shot 
seemed  to  be  able  to  get  into  the  timber. 

The  11-inch  guns  wore  fired  with  solid  cast  iron  and  steel  shot.,  and  20 
pounds  of  powder.  The  15-inch  gims,  soUd  shot,  cored  shot,  and  shell, 
with  S5,  50,  and  60lbs  of  powder.  The  100-pounder  and  150-pounder 
lifled  gona  with  chilled  bolts,  and  lOlbs.  and  IGlbs  of  powder  respectively. 
The  "  Tennessee  "  bore  no  external  evidences  of  the  injury  inflicted 
vpoQ  her  hull  by  the  ramming  of  the  wooden  ships,  and  had  she  been 
Bore  manageable  as  a  ram,  and  been  armed  with  heavy  smooth-bores 
nstead  of  mefficient  cast-iron  rifle  cannon  of  small  calibres,  she  would, 
m  the  estimation  of  her  captors,  have  made  a  better  fight. 

Bar  chief  defects  were  in  her  exposed  steering  gear,  and  her  motive 
power.  Her  engines  were  taken  from  a  river  steam-boat,  and  by  much 
■gemoas  management  induced  to  turn  her  screw.  The  shooting  away 
«  her  fonnel  mled  the  gun  deck  with  smoke,  and  half  suffocated  her 
oeir,  already  stunned  by  the  ramming  of  the  wooden  ships,  and  blinded 
l)y  uie  blast  of  bursting  shell.  Could  she  have  got  clear  of  the 
corvettes,  she  might  have  stood  a  better  chance  with  the  Monitors, 
of  whose  service  in  the  action  the  Admiral  does  not  seem  inclined 
to  be  enthusiastic,  and  for  whom  ho  did  not  wait  to  commence  battle. 

Effects  of  Tokpedoes  on  Monitors. 

After  occupying  the  lower  jwrtion  of  Mobile  Bay,  the  Fedemls  lost 
two  Monitors  by  torpedoes.  One  had  a  hole  ten  feet  in  diameter 
knocked  through  her  forward  and  the  other  sunk  in  three  minutes. 

The  torpedo  is  i)ecnliarly  fatal  to  the  monitor  class  of  vessel.  Their 
rides  not  being  on  an  average  more  than  18  inches  above  the  siuface, 
tte  remaining  floating  power  of  the  "  Passaic"  class,  wliich  are  844  ton 
OL  IL,  is  not  according  to  Admiral  Goldsborough's  estimate  more  than 
no  tons.  In  action  everytliing  is  battened  down,  and  the  chances 
of  ^ress  from  below  and  the  gun  ports  of  the  turrets  are  very  few. 
Ibe  hatches  have  to  be  lifted  from  below  with  levers,  which  have  to  be 
foimd  and  applied  at  a  time  of  more  or  loss  panic  or  confusion. 
roL.  XII.  T 
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Tho  only  ti-uc  Monitors  destroyofl  in  battle  during  the  war  were  \ff 
torpedoes,  and  of  these  three  were  sunk  at  Mobile  and  one  at  Cbaiki- 
tou.  It  seemed  easier  to  blow  a  hole  in  their  bottoms  with  rougUj 
constructed  torpedoes  than  to  penetrate  their  turrets  and  hulls  with  me 
ordnance  necessity  forced  the  Confederates  to  use. 

The  same  want  of  resources  which  told  against  them  so  fatdlyinthe 
creation  of  a  fleet,  prevented  their  employing  a  simple  and  efficient 
system  of  self-acting  electric  torpedoes. 


WiLMiNinox. 

The  Chart  (Plat<*  xii,  tig.  5)  shows  Fort  Fisher  at  the  entrance  of 
Cape  Fear  River,  and  the  key  to  the  defences  of  Wilmington,  the  port 
most  used  in  the  war  as  a  dep6t  for  blockade-running. 

Fort  Fisher  was  built  entii*ely  of  sand,  and  its  guns  46  in  nnmber 
were  mounted  en  barbette  between  traverses,  and  in  casemates.  The 
sea-front  extended  in  a  direct  line  about  1,200  yards,  and  the  land 
front,  as  it  was  called,  650  yards.  The  land  along  the  sea-coast  of  the 
Southern  States  is  low  and  sandy,  and  resembles  in  its  general  feature* 
the  coast  of  Lancashire,  from  the  mouth  of  the  Mersey  towards  South- 
port. 

The  g-uns  on  Batterj'  Buchanan,  and  those  in  dep6t,  were  not  used  in 
the  second  lx)mbardment  against  the  fleet,  and  should  not  be  included 
in  estimating  tho  effective  armament  of  the  defences. 

The  United  States'  Aimy  Engineers  state,  that  there  were  oolj 
12  p;uns  in  position  of  any  value  against  iron-clads,  and  the  heaviest 
of  these  were  the  10-inch  columbiads,  and  two  8-inch  cast-iron  rifled 
guns.  One  was  a  Blakely  gun  (at  iK)int  B),  rifled  with  three  deep  eroove^ 
and  had  flanged  projectiles  on  Cai)tain  Scott's  system.  The  Federal »» 
Confederate  reports  agree  in  stating,  that  this  gun  was  the  iflo^ 
eilicient  of  the  armament  of  the  fort  brought  into  action.  It  ^ 
taken,  marke<l  by  the  enemv's  shot,  and  stained  with  the  blood  of  ^^^ 
cannoniers. 

There?  was  mounted  on  the  sea-front,  at  the  point  A,  an  ArmstTO^ 
ir)0-pr.  shunt  gun,  but  which,  as  yon  will  see,  did  not  bear  on  V^f^ 
iron-clads.     It  was  amply  ])rovided  with  steel   shell  to  be  fired  ^  w 
ch arizes  of  30  lbs.  of  powder,  and  which  no  doubt,  had  they  **trU^^ 
the  side  annour  or  turrets  of  the  monitors,  would  have  subjected  th^^^ 
to  a  test  they  never  yet  have  experienced.     The  gini  is  now  mounts 
at  Ihe  United  States'  Military  Academy  at  West  Point,  as  a  trophy.    ,^ 

The   attacking  fleet,   as  you  have  seen  by  the  chart,   which    '^ 
enlarged  from  that  jmblished  with  Admiral  Porter's  report,  consist^^ 
of  forty  vessels  divided  hito  three  divisions  of  wooden  ships,  numbered 
from  h'ft  to  right.     At  the  head  of  tho  third  division  was  the  '*Ne^ 
Ironsides."     The  four  Monitors  occupied  a  position  in-shoro,  and  iP- 
advance  of  the  .Srd  Division,  and  at  a  distance  of  between  1,000  ancJ 
800  3'ards  from  the  land-front  of  Fort  Fisher.     There  were  anchored 
outside  of  the  attacking  fleet,  three  divisions  of  reserves,  composed 
principaD}'  of  paddle  steamers,  and  were  intended,  I  presume  to  afford 
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any  assistance  required  to  the  vessels  actively  engaged.  The  total 
number  of  guns  mounted  in  the  fleet  was  617,  of  which  275  were 
available  in  the  bombardment: — "The  contrast  between  the  two 
*'  armaments  is  striking,"  says  General  Abbott,  of  the  United  States' 
Engineers,  "  and  shows  that  without  mortar  fire,  or  heavy  iron  case- 
*'  mates,  the  land  guns  had  little  chance  of  success." 

"  We  expended,"  says  Admiral  Porter,  "  50,000  shells,  and  have  as 
"  much  more  on  hand.  AU  the  guns  facing  the  ships  are  dismounted 
"  or  injured,  so  they  could  not  be  used,  or  the  muzzles  were  filled  up 
**  with  sand  or  earth,  which  rendered  them  useless.  I  only  saw  two 
"  that  were  not  rendered  useless.  I  believe  we  have  burst  all  the 
"  rifled  guns  left  in  the  fleets,  and  T  think  the  reputation  of  these  guns 
"  parrot's)  is  now  about  ruined." 

The  Monitors  were  all  struck  several  times  without  receiving  serious 
injury,  except  in  one  or  two  cases  to  their  decks.  On  board  of  the 
***8augu8,"  o:io  of  the  15-inch  guns  burst,  hnt  only  one  man  was 
wounded.  Tjio  turret  was  not  injured,  and  the  firing  was  continued 
with  the  remaining  gim.  The  "Mohopac"  also  burst  her  15-inch 
jriin.  The  piece  went  a  little  more  than  four  feet  from  the  muzzle, 
Qiat  is,  a  few  inches  within  the  turret,  doing  no  injury  to  the  latter,  or 
to  the  men  inside  of  it.  I  think  these  experiences  are  valuable. 
First,  they  show  us  that  15-inch  guns  do  sometimes  burst  like  all 
other  guns  ;  and,  secondly ,  that  the  bursting  of  a  gun  within  a  turret 
has  not  such  a  terrible  result  as  the  opponents  of  Captain  Coles's 
Bystem  would  have  us  believe. 


AD]VriRAL   PORTEU'S   OpINIONj?. 

Admiral  Porter  has  written  a  despatch  on  the  result  of  his  expe- 
riences with  vessels  of  the  "  Monitor  "  class,  and  upon  American  iron- 
clad«  generally.  This  you  will  find  published  with  the  report  of  the 
Secretary  of  the  Navy  for  1865.  Few  men  have  had  a  larger  expe- 
rience in  modem  naval  warfare  than  he  has,  and  I  must  say,  from  my 
personal  knowledge  of  his  attainments,  that  I  accept  his  opinions  on 
sabjects  relating  to  naval  affairs,  with  a  confidence  not  given  to 
any  other  Officer  in  the  United  States'  Navy. 

The  Admiral,  after  expressing  both  his  gratification,  and  almost  sur- 
prise, at  the  good  weather  the  "  Monitors  "  had  made  in  riding  out  a 
gale  at  their  anchors  off  Wilmington,  goes  on  to  speak  thus  of  the 
"  Monadnock : " — 

"  She  is  certainly  a  most  perfect  success,  so  far  as  the  hull  and 
"  machinery  are  concerned,  and  is  only  defective  in  some  minor  details, 
'*  which,  in  the  building  of  these  vessels,  require  the  superintendence 
•*  of  a  thorough  seaman,  and  a  practical  and  ingenious  man." 

Of  the  other  Monitors  he  says: — 

"  These  vessels  have  laid  for  five  days  under  fire  from  Fort  Fisher, 

*  anchored  less  than  800  yards  off;  and  though  fired  at  a  great  deal, 

*  they  were  seldom  hit,  and  received  no  injury.    Compared  with  the 

*  *  Ironsides,'  their  fire  is  very  slow,  and  not  at  all  calculated  to  silence 
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"  heavy  batteries,  which  require  a  r^pid  and  continuous  fire  to  drire 
^'  men  from  the  guns,  but  they  are  famous  coadjutors  in  a  fight,  and 
"  put  in  the  heavy  blows,  which  tell  on  casemates  and  bomb-proofB. 
^'  The  smaller  class  of  monitors,  as  at  present  constructed^  will 
^^  always  require  a  steamer  to  tow  them,  and  to  take  care  of  them.  .  . 
''  I  do  not  know  what  their  real  durability  is,  or  would  be,  in  a  con- 
'^  tiiiuous  fire  against  their  turrets.  Solid  11-inch  or  20(>-poiuider 
^^  rifle  shot  are  apt  to  break  something  where  they  strike,  and  I  should 
^'  be  much  better  satisfied  myself  to  be  beliind  wooden  bulwarks,  and 
<^  take  what  comes,  than  to  be  shut  up  in  an  iron  tun*et,  not  knowing 
"  whether  it  is  properly  constructed.  This,  though,  is  the  prejudice  of 
*•  a  sailor,  and  should  have  no  weight  whatever. 

"  I  have  only  to  remark  that  the  principle  is  a  good  one,  if  the 
^^  vessels  are  all  built  like  the  ^  Monadnock.'  The  fire  of  these  vessels 
"  continued  with  such  vessels  as  the  '  New  Ironsides,'  and  heavy  frigates 
""  is  very  effective,  particularly  against  heavy-plated  vessels,  bomb- 
^'  proofs,  and  stone  and  brick  walls.  I  have  never  yet  seen  a  vessel 
^'  that  came  up  to  my  ideas  of  what  is  required  for  offensive  operations 
''  as  much  as  the  ^  Ironsides.'  She  combines  very  many  good  qualities. 
^^  The  most  important  is  the  comfort  with  which  the  people  on  board 
^^  of  her  live,  though  she  would  be  no  match  for  the  '  Monadnock '  in  a 
"  fight,  the  latter  having  more  speed." 

I  must  remind  you  that  the  ^^  Ironsides  "  was  a  partially  annoored 
broadside  vessel,  carrying  fourteen  11 -inch  7i-ton  guns,  and  two  150- 
pounder  Parrot  rifles.  Her  speed  was,  I  believe,  about  seven  knots,  that 
of  the  "  Monadnock  "  about  ten  knots. 


Present  Naval  Forces  of  the  United  States. 

The  American  Navy  at  present  consists  of  278  vessels,  mounting 
2,351  guns.    Of  these,  55  are  iron-clad  Monitors.     The  American  Co^' 
gross  has  authorized  the  selling  of  a  number  of  these  latter,  wbicu 
will  leave  not  more  than  20  Monitors  in  the  Service  of  the  follo^i*^?^ 
classes : — 


Tonnage. 
CM. 

1 
Guns. 

ThickncM 
of  Turret. 

Number. 

Calibre. 

Dictator  .. 
Kalamazoo 
Monadnock 
CanonictiB 
Passaic     .  • 

8033 
3200 
1564 
1034 
844 

2 
4 
4 
2 
2 

20  inch 
15     „ 
15     „ 
15     „ 
15&11     „ 

15  inches. 
15       „ 
12       „ 
11       „ 
11      ,. 

None  of  those  vessels  are  at  present  in  commission. 

Writing  in  1864,  and  pi-evious  to  the  completion  of  the  monitors  o^ 
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the  **>  Kalamazoo "  class,  the  Chief  of  the  Bureau  of  Construction 
says : — 

"  For  the  protection  of  our  coast  and  harbours  we  are  probably  well 
**  prepared,  but  we  have  only  three  vessels  that  can  pretend  to  cope 
"  with  the  sea-going  iron-clad  vessels  of  European  nations,  and  these 
'  have  not  yet  been  tried.    It  is  a  problem  to  be  yet  resolved,  whether 

a  large  steam- vessel  with  her  deck  a  foot  or  two  above  water  and 
**  without  sails,  can  be  effective,  and  use  her  guns  as  a  cruizing  ship. 

"  Until  such  time  as  it  becomes  the  policy  of  the  Government  to 
"  build  iron-armoured  vessels  for  sea  service,  and  whenever  com- 
**  menced,  it  will  require  some  years  to  have  them  in  sufficient  num- 
"  bers  to  keep  an  enemy  from  our  coast ;  we  must  have  recourse  to 
"  plating  wooden  vessels,  of  which  the  first  cost  is  less,  though  it  is 
*^  oertun  to  be  more  expensive  in  the  end. 

"  Until  we  have  armoured  sea-going  ships,  we  must  give  up  the 
^*  expectation  of  engaging  our  foes  on  the  ocean,  and  must  hmit  our 
**  operations  to  attacks  on  their  commerce." 

Mr.  Lenthal,  the  Chief  Constructor,  and  Mr.  Isherwood,  the  Engi- 
neer-in-Chief  of  the  American  Navy,  in  a  joint  communication  addressed 
to  the  Navy  Department  in  March,  1862,  and  which  they  submitted  as 
an  expression  of  their  opinions  to  the  '*  Committee  on  the  Conduct  of 
the  War,"  in  March,  18o5,  and  to  which  opinions  they  state  they 
still  adhere,  advised  the  building  of  wooden  armour-clad  vessels,  with 
twin  screws,  fighting  their  gun.s  in  turrets  revolving  on  their  circum- 
ferences, instead  of  on  a  central  spindle.  These  gentlemen  conclude 
their  letter  thus, — 

"  Harbour  defences  are  indeed  valuable  adjuncts,  and  should  nf>t  be 
"  neglected,  but  they  cannot  constitute  a  Navy,  or  perform  its  proper 
"  functions. 

"  If  ever  assailed  by  a  ixjworful  niaritinie  foe,  wo  shall  find,  if  ready, 
**  how  much  better  it  is  to  fight  at  the  thrcsliold  than  at  the  liearth- 
**  stone." 

The  Monitors  of  the  ''  Monadock  "  and  **  Kalamazoo  "  classes,  repre- 
sent to  some  extent  the  suggestions  of  Mr.  Lenthal  and  Mr.  Isherwood. 
I'hese  vessels  are  made  of  wood,  and  have  no  overhang ;  their  turrets, 
however,  are  of  unbacked  laminated  armour,  and  are  mounted  on 
Mr.  Ericsson's  central  spindle  system,  and  not  on  Captain  Coles'  system, 
M  at  first  advised  by  these  gentlemen. 

It  needs,  however,  no  great  penetration  to  divine  the  future  naval 
policy  of  tlie  United  States.  It  is  to  hold  its  coast  and  harbours  safe 
rrom  blockade  and  attack,  by  the  ercalic)n  of  a  uumci-ous  fleet  of  i>ower- 
fiil  monitors  and  torpedo  boats;  one  (;f  these  latter  of  IIG  tons,  has 
already  found  its  way  into  the  Navy  List.  With  the  coast  secure  and 
the  harljours  open,  th*^  ocean  is  to  bo  covered  with  a  swann  of  swift 
cruizcrs,  and  h/tters  of  marque.  Hence  the  production  of  the  "  Wam- 
panoag"  for  the  cruizer,  and  the  "  Puritan"  for  Ihe  protector. 

If  the  "  Wampanoag "  is  not  an  *"  Alabama,"  par  excellence,  it  is 
Ixcauso  she  was  built  under  ixn  erroneous  conception  of  what  such  a 
ship  ought  to  be. 
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A^EERiCAN  Ordnance. 

I  regret  that  in  disposing  of  the  vast  amount  of  material  at  hand, 
and  not  being  skilled  in  the  process  of  literary  digestion,  I  have  left 
myself  no  time  to  enter  into  the  details  of  the  experiences  of  the 
war  with  the  ordnance  employed.  Captain  Fox,  then  Assistant  Secre- 
tary of  the  Navy,  in  his  evidence  before  "  the  Committee  on  the  Conduct 
of  the  War,"  states  distinctly  (I  quote  his  own  words),  *'  We  have  got 
"  to  came  to  tm-oiight-tron  and  stpel  guriSy  and  abandon  ca^t-iron/*  I  need 
hardly  say  to  you,  that  Captain  Fox  was  not  only  in  a  positic»i  to  foim 
a  correct  judgment  by  sifting  the  opinions  of  others,  but  his  prerioos 
education  as  an  Officer,  and  his  attauiments  as  a  practical  and  scientific 
man,  make  his  opinions  worthy  of  serious  consideration,  and  I  think  we 
may  safely  conclude,  that  the  cast-iron  guns  of  the  American  Navy  are 
a  temporary  substitute  for  g^ns  of  steel  or  wrought-irou,  or  both  com- 
bined. 

Some  experiments  have  been  instituted  at  Washington  by  the 
Army  Engineer  Bureau,  to  ascertain  the  value  of  the  ricochet  fire  of 
the  15-inch  gun.  The  results  of  these  experiments  are  given  with  great 
minuteness  by  General  Abbot,  in  a  paper  published  by  authority  (n  the 
Secretary  of  War,  and  which  is  re-published  in  a  very  useful  and  inte- 
resting work  by  the  former,  entitled  "  Siege  Artilleiy  in  the  Campaigns 
in  Virginia."  His  general  conclusions  are  given  in  a  tabulatea  form, 
which  clearly  establish  the  fact,  that  even  with  this  calibre,  ricocheted 
fire  is  worthless  against  iron-clads.  Hence  efforts  have  been  made  to 
substitute  for  the  heavy  smooth-bore  gun,  a  12-inch  rifle  gun  cast  in 
the  same  mould  and  in  the  usual  Rodman  manner.  The  projectiles  have 
grooves  cut  in  tbeni,  so  that  they  are  locked  with  the  gun,  and  cannot 
get  out  without  rotating. 

The  bore  of  the  gun,  of  course,  is  ribbed  to  correspond  with  the  grooves 
in  the  shot,  and,  I  believe,  the  ribs  are  three  in  number.  This  gun 
has  been  fired  400  times  with  charges  of  45  and  55  pounds  of  powder. 
As  the  gun  weighs  23  tons,  and  the  shot  600  pounds,  the  charge  of 
powder  is  light  in  comparison  with  that  of  the  Woolwich  600-poimder, 
which  is,  I  believe,  701bs.,  and  more  notably  to  that  of  guns  manufac- 
tured of  Firth's  steel,  which  have  fired  500-pound  shot  with  charges  of 
GOlbs  of  powder,  the  giui  weighing  but  16  and  18  tons. 

In  1864,  there  were  three  of  these  12-inch  rifle  gnus  cast  for  experi- 
ment by  the  Navy.  I  have  not  seen  any  published  results  of  those 
trials.  After  the  painful  experiences  of  that  service  vdth  cast-iron 
rifle  guns,  its  officers  will  be  cautious  in  again  committing  themiselvcs 
to  that  system. 

Hence  for  fighting  armoured  vessels  a  13-inch  solid  shot  smooth- 
bore gun,  weighing  about  15  tons,  and  firing  a  280-pound  shot  with 
fifty  pounds  of  powder,  and  a  130-pounder  10-inch  gun  weighing  about 
7i  tons,  and  fired  with  30  pounds  of  powder,  have  been  introduced  into 
the  Service  in  heu  of  the  15-inch  and  11-inch  shell  guns. 

The  present  charges  for  the  15-inch  Navy  gun,  as  authorized  by  the 
United  States'  Ordnance  Instructions  for  1866  are  as  follows :  For  dis- 
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taut  firing  50lbs.,  for  ordinary  firiu^^  35lb8.  At  close  quarters  agciiust 
iron-clads  GOlbs.  and  a  solid  shot  of  cast-irou  (worked  and  poured  in  a 
pecaliar  manner),  may  bo  fired  for  20  rounds. 

The  15-inch  shell  weighs  . .  . .        . .  33ulbs. 

And  carries  a  bursthig  charge  of  . .         . ,       lo  „ 

The  cored  shot  weighs        400 

The  nohd  shot  weighs         452 


The  two  15-iuch  guus  which  burst  at  AVilmington  were  iirud  with 
35lbs  of  powder.  As  the  instructions  for  inspecting  the  vents  of  all 
ffuns  during  and  after  fuing  is  religiously  observed,  we  ha^  o  no  data 
by  which  to  judge  of  the  actual  endurance  of  tlie.se  guns,  for  whenever 
there  is  an  indication  at  the  vent  of  approaching  dissolution,  the  gun  is 
at  once  withdi'awu  from  seiTice. 

Wc  have  seen  iu  the  cases  of  the  '•  Atlanta  "  and  "  Tennessee  "  that 
the  15-inch  shot  did  not  pass  through  the  backing  of  their  slanting 
but  imperfect  armour,  although  the  distances  were  in  neither  case 
more  than  300  yards,  and  in  tlie  latter  the  charge  was  GOlbs.  There 
uui  be  uo  doubt  that  a  similar  sliot  upon  the  **  Manhattan's  "  turret 
would  have  knocked  it  eutirely  oil"  its  centre. 


C'ON'CLUSION. 

In  oonclusion,  I  have  only  to  ask  you  not  to  understand,  from  any- 
thing I  have  read  you,  that  I  disapprove  of  the  '•  Monitor"  system  as 
a  system.  As  faulty  as  many  of  the  American  "  Monitors"  may  be  in 
the  details  of  then-  construction,  the  principle  is  a  sound  one  at  its  core, 
and  for  transporting  heavy  guns  in  shallow  water,  and  iighling  them 
under  such  circumstances,  1  can  conceive  of  no  vessels  wliich  would 
suriKiss  them  in  efficiency  and  invulnerability,  y^/t/nV/tr/  they  were  built 
with  solid  armour,  wood  backing,  and  Captahi  Coles's  turrets. 

Looking  to  the  exi)eriences  of  the  American  War,  I  think  we  must 
admit  that,  whenever  the  Monitors  have  more  nearly  resembled 
Captalu  Coles's  system,  their  ].)erfonnances  have  been  iK'St — at  sea  and 
in  battle,  as  m  the  '*  Mojiadnock  ;"  and,  on  the  other  hand,  where  the 
difference  between  the  two  systems  has  been  yvcaUr^  as  in  the  case  of 
the  ••  Weehawken,"  the  <lefects  have  been  most  palpable.  Although 
the  Monitors  may  not  be  very  habitable  vessels,  still  the  evidence 
of  the  Chief  of  the  Bureau  of  Medicine  and  Surgery  is  conclusive 
as  to  their  healthfulness.  On  board  of  the  **  Moutauk,"  for  a  }X}riod  of 
164  days  prior  to  May,  18G5,  there  was  but  one  case  of  sickness — yet 
in  warm  weather  the  heat  is  very  great  in  the  turret  and  stoke  hole — 
to  be  attributed  to  the  i^erft^ct  ventilation  by  artificial  means. 

If  I  may  judge  fn;m  the  expression  of  the  oflicial  oi)inions  of  the 
Oflfeers  of  the  American  Navy,  I  would  say  that  the  tendency  is  iiot  U) 
depend  solely  on  turret  shi]>s  in  the  com])(isiti(»u  of  tlie  lleet,  but  to  have 
such  ships  as  ''coadjutors  in  a  light,"  as  A(hniral  Porter  says,  to 
pat  in  tno  occasional  heavy  blows,  with  the  more  rapid  fire  of  the 
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lighter  guns  of  the  broadside  vessels,  even  if  those  vessels  can  be  but 
partially  protected  with  armour  chams  or  other  devices. 

I  trust  that  the  facts  and  opinions  I  have  had  the  bouour  of  placing 
before  you  this  evening,  have  been  of  sufficient  interest  to  repay  yon 
for  the  trouble  you  have  been  to  in  coming  here  to  listen  to  the  re^tding 
of  this  paper.  If  the  conclusions  which  I  venture  to  draw  are 
erroneous,  I  need  only  say  I  am  anxious  for  correction, 

I  take  it  they  may  be  thus  condensed : — 

1st.  Fixed  fortifications  without  obstructions  are  powerless  ander 
ordinary  circumstances,  to  prevent  the  passage  of  a  swift  and  power- 
ful fleet. 

2nd.  Floating  batteries  to  fight  such  a  fleet,  must  be  quicker  in 
turning,  of  li^ht  draught,  and  unexceptionable  rams. 

3rd.  The  placing  of  one  or  two  floating  batteries  in  a  harbour,  and 
dependmg  on  them  to  destroy  a  fleet,  which  is  capable  of  passiog  • 
regularly  constructed  fort,  is  but  an  invitation  to  disaster,  and  a  wa- 
sion  which  should  be  dispelled  by  the  fate  of  the  "  Tennessee  **  at 
Mobile.  Under  similar  circumstances  it  would  perhaps  be  safer  to 
rely  on  a  fleet  of  nimble  musquitoes,  like  the  "  Staunch,'*  with  thdr 
300-pounder  stings,  than  upon  an  invulnerable,  but  sluggish  iron-clad 
battery. 

4th.  The  ix)wer  of  an  enemy's  fleet  to  inflict  injuiy,  can  only  be 
completely  neutralized  by  a  fleet  of  similar  magnituae,  and  capable  of 
making  counter  demonstrations.  All  temporary  substitutes  for  siich  a 
fleet  camiot  keep  your  coast  free  from  blockade,  your  harbours  secun 
fi'om  the  danger  of  surprise,  or  even  an  enemy  from  landing  on  your 
shores. 

5th.  A  free  people  in  arms,  although  deprived  of  many  of  the  neces- 
sities of  war,  may  form  a  formidable  Army  to  repel  hivasion,  but  the 
creation  of  a  fleet  is  the  development  of  years  of  patient  experience 
and  careful  organization,  the  offspring  of  a  prudent  foresight,  rather 
than  of  the  exigencies  of  unexpected  war. 

6th.  It  is  wiser  to  concentrate  the  resources  of  a  country  on  the 
fortifications  of  the  principal  forts  and  araenals,  so  as  to  secure  ihem 
against  capture,  than  to  expend  the  same  resources  on  many  compara- 
tively unimportant  points,  which  from  their  isolation  and  weakness 
invite  attack,  and  afford  to  an  enemy  tlie  opportunities  of  obtaining 
cheap  victories. 

7th.  Guns  mounted  en  barbette  in  oiieu  earthworks,  cannot  keep 
down  the  fire  of  a  well  handled  and  numerous  fleet,  or  prevent  its 
passage.  To  fight  such  batteries,  we  require  a  rapid  and  concentrated 
fire  of  broadside  vessels  to  silence  an  enemy's  fire,  while  either  making 
the  passage  of  such  batteries  as  at  New  Orleans,  Vicksburg,  and  Mobile, 
or  to  enable  the  turret  vessels,  with  their  slow  and  precise  fire,  to  dis- 
momit  and  destroy  an  enemy's  most  formidable  guns  and  defences,  so 
that  the  work  may  be  carried  by  assault,  as  at  Wilmington. 

8th.  Monitors  like  those  at  Charleston  cannot  reduce  a  fortification 
like  Fort  Sumter,  with  smooth-bore  gmis,  even  of  15-inch  calibre. 
Because  to  make  these  guns  efficient  against  such  fortifications,  they 
must  approach  within  ranges  at  which  such  Monitors  cease  to  be  suffi- 
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cricntly  invulnerable  to  Bupcijiede  siege  batteries  of  riHe  guus,  like 
those  employed  on  the  laud,  and  with  which  General  Gilmore  reduced 
the  same  work  to  a  ruin  at  distances  of  from  4,000  to  3,000  yards. 
Nor  can  Monitors,  bo  deficient  of  speed  as  those  employed  at  Charleston, 
run  the  batteries  of  a  fort,  unless  they  are  attended  by  broadside 
vessels,  to  keep  down  the  enemy's  fire  with  shell,  grape,  and  shrapnel, 
as  was  done  at  Mobile.  No  Monitor  has  yet  been  subjected  to  the 
fire  of  a  gun  as  powerful  as  the  9-inch  Woolwich  grni, 

9th.  When  it  is  possible  to  do  so,  the  scene  of  action  should  be  re- 
moved from  your  shores,  and  the  enemy's  fleet  attacked  before  it  gets 
within  gun-shot  of  your  defences.  To  do  this  at  this  day,  an  iron-clad 
fiea-going  fleet  is  absolutely  necessary,  equal  in  all  respects  to  that  of 
your  enemy.  Such  a  fleet  this  country  can  obtain  sooner  than  any 
other,  for  you  have  the  money,  the  iron,  the  skill,  and  the  labour  to 
build  such  a  fleet,  and  if  I  have  read  aright  the  history  of  your  Navy, 
the  men  to  flght  it  intelligently  and  courageously. 

10th.  And  lastly.  As  it  is  quite  evident  that  no  Euro])ean  power 
has  on  one  hand  an  armoured  fleet  of  sufficiently  light  draught  to 
operate  successfully  on  the  American  coast,  and,  on  the  other,  as  the 
Americans  themselves  have  no  sea-going  iron-(;lads  other  than  a  few 
Monitors  to  cross  the  Atlantic,  to  make  war  on  this  side  of  the  water, 
we  may  conclude  that  the  hydrographic  inequalities  of  the  two  cfm- 
tinents  are  so  many  guarantees  for  peace  :  or  at  all  events,  in  case  of 
such  a  war,  the  operations  at  sea  will  be  mostly  condiictt'd  in  wooden 
ships,  acting  as  hideiK^ndent  cmisers. 

Commander  W.  DAWdoy,  B.N. :  Mr.  Cbairman,  ns  far  as  I  gutlicr  from  tlic  apj^lniiBO 
which  ^nett  Captain  Hamilton  on  his  sitting  down,  I  uin  Piiro  that  I  do  but  express 
our  umted  opinion  tliat  we  have  lieard  a  rery  interesting,  clear,  and  able  paper, 
this  erening.    I  have  been  very  much  struck  with  the  exact  nature  of  the  facts  and 
flfum  which  Captain  Hamilton  has  brought  before  us.     Many  of  those  figures, 
imn  read  ont  from  a  paper,  are  naturally  somewliat  dry  to  listen  to ;  but  when  they 
^>pear  in  print  in  our  *' Journal,"  the  communication,   I   think,   will  be  found 
one  of  the  moit  able  that  has  adorned  that "  Journal"  for  some  time.  Those  who  have 
iMd  and  studied  carefully  the  olTicial  despatches  to  which  Captain  Hamilton  alludes, 
ud  which  are  published  with  the  Reports  of  the  Secretary  of  the  United  States* 
Vary,  must  hare  been  struck  with  the   remarkable  rise  and  progress  of  that 
Vary  from  almost  nothing,  from  a  very  low  state  of  organization,  without  ships, 
vitliont  gans,  without  men.    Suddenly,  the  whole  force  was  created  ;  and  we  must 
BoC  be  svirprised  if  a  force  so  created,  was  not  rery  perfect  in  the  constructive  depart- 
menL    I  do  not  think  myself,  from  what  we  Imvo  heard  from  Captain  Hamilton  to- 
night, that  we  have  much  to  learn  in  tlio  constructive  department,  from  the — I  niiglil 
almost  say  loto—Unitod  States'  Navy,  for,  according  to  Captain  Hamilton,  it  has 
afanost  passed  out  of  existence.    But  it  was  wonderful  to  mo  on  reading  those  des- 
patches  to  see  how  much  was  done  with  such  imperfect  tools.     It  reflei'ts  very  great 
crcdit  on  the  Officers  of  the  United  States'  Navy  and  their  seamen,  that  they  were 
aide  to  effect  so  much  with  such  ships  and  such  gims.     I  think  the  secret  of  it  was, 
that  thcj  had  not  that  fear  of  responsibility  which  naval  men  in  this  country  labour 
Under,  whose  actions,  if  not  altogether  successful,  liave  to  pass  through  a  very 
■erers  criticism  at  home.     Captain  Hamilton  did  not  tell  us  that  when  tlie  Flag 
Ofleer  Dupont  was  beaten  back  from  Cluirleston,  he  ivceived  a  telegram  from  the 
^Mdent  to  go  in  asain,  and  wait  for  further  orders.     Fortunately,  ho  was  not  in  a 
•oodition  to  do  so ;  but  that  spirit  of  determination  at  hend-qtuirters  that  something 
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Bhould  be  done  ut  any  cost,  was,  I  tliiuk,  the  great  cause  why  the  Offioen  felt 
themselves  untrammelled  hy  responsibility  as  to  what  their  superiors  would  think, 
provided  tliey  fought  the  enemy.  I  wish  to  brine  to  your  notice  one  point  widi 
reference  to  tliree  of  those  plans  before  us.  Captain  Hamilton  told  us  with  rrnid 
to  the  plan  of  New  Orleans,  and  I  quite  agree  with  him,  that  if  there  be  a  dsv 
channel  tlirough  which  ships — be  they  of  wood  or  iron,  and  propelled  by  steam- 
can  get  pust,  no  forts  in  the  world  would  ever  stop  a  determined  enemy,  proyidcdlie 
can  get  to  a  ]X)iut  of  safety  beyond  those  forts,  and  provided  there  is  a  snl&cient 
object  to  bo  attained  by  glassing  them.  At  New  Orleans  there  was  a  raft  formed 
with  chains  und  vessels,  moored  across  the  channel ;  but  it  was  so  imperfectly  oon* 
structed,  that  when  the  United  States'  Officers  boarded  that  rait,  thoT  had  simply  to 
cast  oif  the  chains,  and  then  there  was  a  passage  created,  thiou^  whioh  the  tcsmIi 
passed.  In  the  cose  of  Mobile  we  observe  the  same  thing.  There  was  an  ohstriu- 
tion  across  a  great  part  of  the  clianuel ;  but  there  was  an  opening  within  200  yardb 
of  Fort  Morgan,  and  in  consequence  of  that,  the  ships  were  able  to  pass  throngiL 
There  was  one  torpedo,  unfortunately,  in  the  way,  which  sent  the  "  I^umseh,"  n 
iron-clad,  to  the  bottom,  with  the  loss  of  her  crow,  except  some  eight  or  ten  OiBean 
und  men.  Now,  if  you  look  at  the  plan  of  Charleston,  why  was  it,  I  ask,  that  fori 
cour:90  of  three  years,  a  fleet  was  anchored  oil'  there,  which  was  not  able  to  ^  in,  to 
pass  those  batteries  and  turn  them  P  why  did  it  remain  outside  ?  It  was  simply,  st 
least  I  can  only  explain  it  on  that  ground,  because  that  channel  was  obstructed,  not 
only  at  the  entrance  but  above  Fort-  Sumter.  It  was  obstructed  carefully,  not  onlj* 
by  those  ropes  to  which  Captain  Hamilton  has  alluded,  but  also  in  a  xerwjgnU 
degree  by  torpedoes.  Wheu  Admiral  Dupont  went  in  there,  in  April,  1868,  tha 
*'  Ii'ousicfes  "  anchored  over  a  toqicdo,  about  1,000  yards  off  Fort  Wagner. 

Captain  IXamiltox  :  About  3,000  yards  from  Fort  Sumter. 

Commander  Dawson  :   Slie  iras  anchored  over  a  torpedo,  wliich  at  the  rigfal 
moment  was  to  have  been  fired  by  electricity,  but  wliich  failed  to  go  off,  and  she  wu 
saved.    If  all  the  torpedoes  were  like  that,  there  was  not  much  to  fear  from  thnn. 
But  according  to  t]u>sc  desput^rlicf),  the  Americans,  in  the  course  of  the  war,  loittt 
vessels,  besides  8  or  9  injured,  bv  torpedoes  ;  in  fact,  they  lost  more  from  torpedoM 
than  from  anv  otlicv  cause  durnis  the  whole  irourse  of  the  war.    The  chamiel  at 
Charleston  was  obstructed  by  torpedoes  both  inside  the  harbour  and  at  the  entrance. 
They  might  luive  been  imperfect,  but  they  did  their  work  well  by  keeping  the  enemy 
out.    They  not  only  destroyed  the  *'  Honsatonic "  and  "  Fatapsco,    but  after  the 
place  was  actually  captured,  three  or  four  Federal  vessels  were  severely  injured  \ff 
these  torpedoes.     It  is  only  by  obstructing  tlie  water-way  in  some  way  or  other, 
that  is  to  say,  by  tori)edoes,  or  })assive  obstructions,  that  you  can  prevent  an  enemy's 
ship  ])ussing  foils  and  getting  into  a  jMint  of  safety  beyond,  provided  she  has  i^ 
buificient  object  before  her  to  tempt  her  to  do  so.     1  will  not  touch  further  ixpon  the 
XX>int  of  toqHHloos,  except  to  say  that  their  utility  iu  obstructing  a  channel  appears 
to  ]ne  to  come  out  very  strongly  iu  these  three  plans  of  forts ;  for  there  seems  no 
reason  why  the  Federals  should  not  luivo  got  into  the  other  places,  and  should  not  have 
got  into  C'hurlestou  were  it  not  on  account  of  the  torpedoes  and  other  obstructions 
iu  the  |jassage.     It  is  true  that  iu  passing  forts,  tlie  Federals  very  often  lost  their 
ships,  as  ut  Fort  Pittsburg  }  but  then  they  hod  a  sufUcient  object  to  attain,  and  the 
loss  of  u  few  ships  was  of  no  consequence  compared  with  the  great  results  to  be 
achieved  in  putting  an  end  to  the  war. 

Hear- Admiral  Sib  Fkei^buick  ^'lcoI.so^,  Bart.:  I  am  sure  that  wo  all  agroe 
with  the  remarks  of  Captaiu  Dawson,  that  it  is  very  rarely  that  we  hear  in  this 
theatre  a  lecture  which  conveys  a  greater  amount  of  infomuitiou.  It  is  information 
of  thai  valuable  class  which  we  so  much  require ;  not  merely  experiments  made  at 
Shoeburyness  or  at  other  places,  but  the  results  of  actual  warfare.  Tliero  is  one  point 
brought  out  by  Captain  Iiamiltou,  to  which  I  wish  for  one  moment  to  direct  your 
attention.  I  cannot  help  expressing  my  regret  that  we  did  not  hear  this  jtaper  before 
the  two  projects  of  moveable  circular  forts,  and  circular  ships  of  war  were  brought 
before  us  on  previous  eveuings.  The  point  is,  the  unmanageable  character  of  some 
of  the  Americau  vessels  from  wtmt  of  speed,  or,  in  other  words,  from  want  of  power 
in  their  engiucs.  I  do  hope  that  inventors,  when  they  ask  seamen  to  adopt  .these 
extraordinarily  shaped  floating  bodies  we  have  seen  models  of  here,  will  recollect 
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I 

iWT  mucii  Datieroa,  It  WB8  pcrtecuy  ramiBgoiioio  ana  in  ponuct  worting  oraer  at  tae  ^k 

•aa  of  the  ciperimenta.     I  am  eure  wo  Bre  all  glad  to  see  Captain  Humiltoa  here  to-  ^H 

Buht,  and  fu  lie  eaya  tliuru  uru  otlier  points  wliicb  he  wialied  to  bring  before  u>,  I  ^^M 

i/oij  bope  wc  shull  have  tbo  plooaiire  of  meeting  liim  hero  sguiu  on  another  ouotk-  ^^M 


.  _ olmnnel,  in  fact  in  eny  channel  where  there  is  a  sfroug  tide,  ycshbU 

of  tilkt  kind  must  be  umiumogeable  j  and  that,  udIbbb  we  bare  a  sufficient  speed,  I 
miglit  »Ih>  odd,  unless  the  retselt  are  of  moderate  size  a«  to  length,  aacb  TeBsels  are 
-  '  '  I  thiot  we  can  all  undorgtond,  at  least  all  aeaiucn  can  tlioroiiglily  undar- 
it  s  CommoDder  going  into  a  narrotr  chanuel  with  four  or  Gie  unmanageable 

,  ^-uiDol  be  in  a  Terj  uxunfortuble  poaitiou.    I  cannot  help  thinking  that  the 

budineu  of  tsbsoIs  is  apt  to  ba  logt  sight  of  in  the  attempt  to  omke  them  invul- 
naiwbte,  and  also  to  corrj  eaormoua  ireights,  whether  of  armour-plating  or  of  guns, 
thus  oUigiiiE  the  construelnr  to  njake  thoni  of  these  pee idiar  shapes.  I  think  Captain 
Hamilton  o^;  confirms  us  in  vthut  most  of  us  know  rospoctuig  tbo  rare  ability  of 
Captain  Coles.  I  remember  having  a  conversation  with  Captain  Ekiles,  when  soms 
4f  lbs  Gulnre*  of  the  turret*  wore  nrat  known  is  tliis  countiT ;  and  I  remember  his 
^Btitig  ont  to  me,  as  it  has  been  pointed  out  tu-night,  that  his  turret  did  not  roTolve 
M  lbs  apindli?,  but  upon  the  circumference,  and  tlut  jamming  could  not  happen  with 
Ilia  tutret.    I  was  Eognieont  of  his  first  turret  on  board  the  "  TVuBtj,"  when  it  was 

lcat«d,  and  I  w.a  muoh  struck  with  the  fact,  that  though  that  turret  was 
■  '    "        '  '  ■  pcrflertly  managoiiblo  and  in  porfuct  working  order  at  the 


Okplaiu  UtcTBT  (late  C.  3.  Hai7)  :  1  merely  wish  to  avail  mjself  of  this  oppor- 
tuuitj'  to  bear  m;  tostimonj  to  the  eiceodingfy  valuable  and  interesting  paper  that 
Oqitain  Uamiltou  has  given  us.  He  hao  spoken  of  events  with  which  I  am  very 
fciniliar.  X  wtu,  oa  it  were,  mixed  up  with  those  alT^rs,  in  fact,  at  the  be^noing  of 
Bran,  very  much  »o;  and  I  con  bear  testimony  to  the  aeuura^y  with  whi^  he  has 
nren  hi*  itatomente  and  figures,  and  the  acciu'acy  with  which  be  has  gone  through 
_J1  the  details.  There  is  one  point  uiron  which  I  suould  like  t«  put  in  a  little  caveat. 
Pa4MaiiIe  we  bad  everjthing  to  improvise.  We  had  nothing.  I  went  to  Bioh- 
'tewd  when  the  "  Meninme"  was  at  the  bottom  of  Norfolk  barbooj  ;  and  one  of  the 
IM  iUnga  we  did,  was  to  raise  that  ship.  All  the  powder  that  was  in  the  Ctw- 
UenCf,  except  blasting  powder,  cousist»il  of  such  as  had  been  taken  out  of  the 
Bipdnob '...-,«• ,.:,...-..  .u L -_i..      .  _i._^  .:__t.^._. 


lO  bj  D  rerj  Jew  Officers,  whilst  in  the  north  oue  night.    A  short  time  befbre 

1.  .r  ti.  fought,  I  had  a  note  from  General  Lee  to  sav  that 

L   with  percussion  caps,  lie  should  have  to  withdmw 


_  wnay  from  the  field.  Wo  had  W.OOO  percuaaion  cape,  and  tlio  machines  with 
rhioh  the  caps  were  made  that  fought  that  battle,  were  manufactured  between  the 
IfKii  of  April  and  the  day  of  the  battle— the  machines  and  the  .         ■-  -'       "    - 


JppE*n  to  me  that  the  marvel  is  that,  with  the  naval  resources  on  the  oue  side  and 
n>  total  absence  of  tliem  on  the  other,  though  a  great  deal  whs  done,  jet  » 
fflM  deal  more  might  iiavs  been  done.  Ihat  more  vroa  not  done,  was  not  because 
d  toipedoti*,  but  because  ot  the  fear  of  torpedoes.  The  onlv  plaoe  in  the  whole 
Uonfederac)'  that  was  proiierlf  defended  bj  torpedoes  was  Blcnmond.  We  had  no 
'Hue;  we  had  no  iosulated  wire  ;  wo  had  not  even  the  electric  instrumeota  l«  use  for 
g  off  the  torpedoes.  I  had  despaired  of  getting  anything ;  but  fortune  turned 
!  favour.  An  atti^mpt  had  been  mode  on  the  Pederal  side  to  lay  a  suhumrine 
in  Chesapeake  Bay.  It  parted  i  teu  miles  of  it  was  within  our  lines,  and 
'iriUl  that  wire  the  James  River  was  defended.  There  were  no  torpedoes  at  Wil- 
You  recollect  that  that  first  attack,  made  by  Admiral  Porter  and  General 
tiled,  on  the  pica  by  Admiral  Porter,  that  be  dared  not  enter  for  fear  of 
1.  There  were  no  torpedoes  ttierc.  There  were  not  many  torpedoes  iu 
a;  at  least,  if  there  were,  they  wore  mechanical  torpedoes. 

uider  Dawboh  :  They  were  principally  meolianicol  tcrpedoes  at  Cbarlestoii. 

Oq>tun  JliDBX  1  They  had  no  means  of  testing  those  torpedoes  at  Churlei-toti,  to 

'"    «  whether  tbej  were  or  were  not  serviceable.    The  James  Biver  t^irpedues  were 

..)d  eversr  day ;  they  blew  up  vessels  that  came  within  distance.     The  last  one  that 

m  blown  up,  was  the  Commodore  Jones.    At  Uobilo  they  had  a  great  number  of 

'   aicml  torpedoes.     I  afterwards  saw  one  of  the  Officers  who  was  there,  and  be 

o  thtthe  used  to  hear tliem going  off  in  the  nighty  the  fish  would  strike  against 
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tliciu,  or  the  swell  Avould  ^ush  them  aigaiust  tho  sLorCi  or  a. log  would  strike  agrait 
them  ;  so  that  when  he  put  down  those  torpedoes,  he  did  not  know  whether  thiy 
would  he  there  when  wanted.  Agdin,  I  desire  to  add  iny  thanks  to  Oaptain  "JTwnihiM, 
and  my  admiration  for  tlie  Torj  elear,  graceful,  and  perspicuous  manner  in  whiehbr 
has  givt-n  us  thin  aecoimt. 

Commander  Dawson  :  I  wish  to  ask  one  question.  I  shall  be  obliged  Ijtov 
explaining  how  the  "  Keokuk's"  turrets  were  worked  P 

Captain  Mauby  :  I  do  not  think  they  were  turrets,  they  did  not  rerolTC. 

Commander  Dawson  :  They  were  fixed  towers  ? 

Captain  Maury  :  Yes. 

Captain  Hauilton  :  Perhaps  I  eoidd  explain  the  reason  why  the  Fedenl  flntfii 
not  pass  into  Charleston.  I  think  it  was  purely  a  militaiy  reason.  The  defieiicei « 
sSulliA'an's  Inland  were  perfcetly  untouched  to  the  last,  there  was  nerer  a  gun  dip 
mounted.  That  whole  island,  wluch  is  about  five  miles  long,  was  one  fortificitiDa 
Even  after  the  Federals  occupied  Morris  Island,  and  Fort  Somter  was  rednoedtoa 
ruin,  though  there  was  a  fort  quarried  out  of  the  ruin  and  10-inch  ooliiBtlHdi 
mounted  on  *it,  yet  if  the  Federal  fleet  had  passed  those  slight  obstraotions  it  irwld 
have  had  to  encounter  the  whole  of  the  line  of  interior  defences,  which,  during tke 
time  it  took  Gkueral  Gihnore  to  destroy  Fort  Sumter,  had  been  made  stronger  thn 
the  exterior  luie.  Even  if  the  Federals  had  got  oflf  the  city,  the  whole  of  that  ode  of 
the  city  was  fortified  ;  they  coidd  simply  have  got  into  tho  harbour,  and  could ktve 
done  no  more  to  the  city  than  General  GiJmoro  was  doing  every  day. 

Commander  Dawsox  :  Tliey  could  have  gone  into  Ashley  mer  had  it  not  been 
obstructed  ? 

Captain  IEamiltok  :  They  could  not  have  gone  into  Ashley  rirer,  it  was  fivtiflfli 
General  Ripley  is  here  who  defended  Cliarleston,  he  could  tell  you  as  to  that 

The  Chaikman  :  Perhaps  General  Ripley  would  explain. 

General  Riflet  :  I  did  not  intend  to  say  anything  with  regard  to  the  defeneeiof 
Charleston,  but  the  question  has  arisen  wliy  the  Federal  fleet  did  not  pass.    I  tkink 
Captain  Hamilton  has  given  the  correct  reason.     We  had  Tcry  few  toniedoflisttiit 
The  torpedo  to  which  he  referred  some  little  time  back  which  the  "  New  Inmndei'' 
lay  over,  Avas  for  some  time  the  only  one  down.    There  were  reports  giren  out  of  i 
great  many  torpedoes,  in  fact  flags  were  placed  about  the  harbour,  and  ptrtinilir 
cautions  were  given  to  all  vessels  to  mss  through  certain  channels,  simply,  not  to 
avoid  torjwdoes,  but  to  avoid  wlierc  tliey  ought  to  liavc  been,  where  we  sbonld  like 
to  have  had  them,  if  we  had  i^ssessed  tlie  materials  to  make  them.     Aftermtb  ire 
got  down  a  good  many  stationary  torj)cdoes,  and  after  we  had  received  a  supj^X  ^ 
insulated  wire,  a  good  many  electrie  torpedoes  were  put  down.    But  the  reason  wly 
the  cueiny  did  not  jmss  at  Charleston  was,  that  there  was  no  rest  for  them ;  if  they 
had  passed  the  outer  batteries  they  woidd  have  come  within  another  circle  of  fiwp 
whicli  was  formed  by  the  north-western  face  of  Fort  Sumter,  Fort  Johnson,  CMtle 
Pinckney,  and  Fort  Riplev.     Had  they  succeeded  in  passing  these,  they  would  1ist» 
been  in  the  centre  of  another  circle  of  fire,  comjwsed  of  a  niunber  of  batteries,  ^^ 
on  the  wharves  of  the  city,  on  tho  shore  of  James  Island,  and  extending  up  both  wnb 
of  the  Asldcy  and  Cooper  rivers.     Some  of  the  batteries  are  not  placed  on  the  chttt, 
but  some  of  the  heaviest  gmis  we  had,  were  on  tho  interior  batteries.    We  wew  * 
coniident  about  the  afluir  that  at  one  time  a  message  was  sent  by  some  prlsonen  ™ 
had  been  exchanged,  that  if  Admiral  Dahlgren  would  send  four  of  his  best  veMC" 
inside,  they  could  pass  the  outer  batteries,  but  if  they  ever  got  out  again  wasq^^ 
another  thing.     We  never  heard  any  more  of  the  ciiallcnge.     The  whole  po^^^ 
the  defence  rested  on  the  ])rineiplc  of  making  the  outer  batteries  only  the  W» 
crust ;  the  farther  tho  enemy  got  in  the  worse  off"  would  they  liave  been.    Ti* 
Ashley  and  Cooper  rivers  were  made  so  bad  for  a  fleet  to  enter,  witli  the  numb*' 
batteries  we  had,  that  it  was  almost  impossible  for  them  to  pass  the  city,    llist-  ?V^ 
one  thing  which  they  really  feared  more  tlian  anything  else.    They  had  inform^**     ^ 
of  course,  of  everything  tnat  was  going  on.     It  was  the  guns  and  the  nmnbc*" 
artillerymen  who  had  been  kept  constantly  at  work  for  years,  and  who  knew  c^^ 
gun,  that  did  the  biisiness.    I  really  think  that,  if  Gcnenil  Lorell  at  New  Orl^^^ 
liad  had  the  opportunity,  which  we  liad,  of  fortifying  the  banks  of  the  river  for  se*'*^ 
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■  lAora  the  forta,  bo  that  aft.-r  tho  FcilLTala  had  pnBjed  Fort  Jaclsou  and  Fort 

pliiUp,  they  had  beon  subjected  to  the  f!ra  of  gima  of  lucb  a  calibre  as  kg  hnd, 

[the  fleet  vould  liarc  been  turned  book.      No  get  of  forl«  ma  be  expected  to 

t  irbere  Ihore  ia  a  good  channel,  a  fleet  of  fast  going  Bt«amera,  irhetber  iron-cUd 

^N>d,  when  it  in  done  aU  a(  ono  rush,  when  it  can  be  done  at  the  rate  of  eight 

ma  milw  an  hour,  and  as  Ihey  run  pa?t  ono  point  decrcBaing  their  range  eyerj 

bent,  and  taking  advantago  of  their  concentrated  broadsido  to  protect  themaelTes 

tofire  ehMschaj^eBof  grape  from  their  guDB.     But  if  the;  find  that  the  further 

CO  for  a  nuinber  of  miles,  the  worse  it  is,  and  tbat  ihey  Iiato  to  lieop  up  tlio 

Mr  an  hour  or  bo,  the  probHbility  19  that  tlicy  will  not  attempt  to  pant  the 

da.     That  was  tl^e  sjatem  of  defence  irbicli  was  adopted  bj  GpDcr«l  Beauregard 

BriMton.     I  had  the  Iiouour  of  Bcrving  as  second  in  command  throughout  the 

■  of  the  tiege,  and  that  wob  the  principle  we  adopted,  (o  make  the  interior  as 

f  aa  tha  exterior.     The  bearieit  guns  «e  had  were  moonted  in  the  dty ;  they 

600-pDUnden.    There  were  two  tiiere,  besides  a  number  of  guns  which  bad  been 

prised  into  10-inch  rifles,  capable  of  throwing  shot  of  2&0lbs.      Thej  answered 

idingl}'  well  I  the;  were  not  the  best  guns  tiut  coidd  be  mule,  hut  thej  were 

"•t  wti  poalil  gel.    Wo  never  struck  a  "  Monitor  "  with  any  shot  over  1201b. 

.ence,  l.heu  a  rifled  ball  weighing  £60lb,  fram  a  10-inch  gim  struck  one  of  them 

the  plot-house  and  shattered  it  all  to  pieces.     It  was  ttie  last  time  that  we 

jiy  encounter  with  the  "  Monilors,"  for  after  they  found  that  we  liad  guns  of  this 

M,  they  always  kept  out  of  tlie  way.    I  believe  Ihut  is  the  answer  to  the  point 

ider  DiwsoN  :  With  reference  to  ono  point,  when  you  eny  jou  had  no  tor- 
M,  I  understood  you  to  say  that  jou  had  one  at  Admiral  Dupont's  attack  ? 
'  EiriiET:  We  had  one  at  Admiral  Dupont's  attack. 

ider  Dawson-:  Afterwords?— In  1864? 

ItiFLRr  :  We  laid  tliomduwn  at  different  times.    Wo  Dbta.ined  a  quantity 


•nlatiiig  wir 
punancur  D 


DAwaoit:  But  you  liad  a  quantity  of  torpedoes  dowu,  and  a  quantxiv 
r  to  put  down  in  1664  ? 
menJ  Btflet  :  We  had  a  good  many  down,  and  many  ready  to  put  down,  biit 
■  wow  not  of  the  best  construction. 

keCKURUlHi  Have  you  any  remarks  that  you  wish  lo  make,  CaptoinHnmiltaTl  ? 
jptMn  RuULTOn  :  I  have  only  to  tliank  you  for  the  very  kind  nmnner  in  which 
bve  been  pleased  to  receive  the  popcr  I  have  had  tlie  honour  to  read.  Its  pre- 
tion  has  not  been  a  painless  task.  The  more  references  lo  places  and  pcrsoni 
» rrrired  the  memory  of  Bspirations  now  relinquished,  and  hare  brought  hack  t* 
^w  laces  of  dead  men  once  dear  to  me,  and  who  fell  under  both  flags,  as  men 
■peak  English  nlways  £gbt,  with  iheir  whole  hearts,  for  the  cause  they  think 

b)  OhubviN  ;  It  wanted,  oei'Luiuly,  not  these  few  words  which  we  linre  heard 
now  to  inerease  our  adroirntion  of  the  inatnicHre  lecture  which  we  liavc  had 
lOaptwa  Hamilton.  I  think  we  may  congratulnlo  ourBelves  on  having  heard 
if  lAo  most  interesting  loctnres  that  has  been  given  here  this  session,  and  wo 
r1m>  say  that  the  manner  in  which  it  has  been  deliverod,  has  produced  a  very 
tinqmasion  u^n  us.  If  there  was  anything  wanting  to  inu-ease  the  interest  of 
Icctnw  to  uo,  it  will  be  the  recollection,  that  these  gcnliemen,  who  fought  on 
1  lidM  in  this  war,  were  nationally  connected  with  ourselves.  Here,  luifily,  in 
InatitutioD  we  liavc  nothing  to  do  with  politics,  hut  we  can  never  shut  our  eyes 
lli^  quaiitiea  which  were  shown  in  tlus  contest  on  both  sides.  It  woidd'  be 
It  to  tind  a  conti^st  where  on  both  sides,  whatever  the  motives  were,  the  contest 
iiried  on  with  an  ability  and  a  patriotism  whiuli  is  worthy  of  our  admiration, 
Mmect,  and  our  warm  foeUngs,  whatever  we  may  think  of  the  poUtios  on  either 
.  We  cannot  but  admire  the  talent,  the  bravery,  and  theirdevotion  to  the  cause 
-*  Mck  side  espoused,  believing  tbut  they  were  acting  for  the  wellare  of  their 
.  7.  We  have  to  thank  most  sincerely  not  only  Captain  Hamilton  bnt  Qenoral 
kj  «ad  the  other  gentlemen  wlio  have  favoured  lu  with  their  remarks.  I  will 
'  introduce  OnlAin  Colorab,  who  will  eiplaia  Lord  Coithnens's  gravitating 
IpM*  BhA  Hr.  Nunn's  apparatns  for  Ughting  the  compass  al  iu[;ht. 
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THE   EARL  OP  CAITHNESS'S  GBAVITATING  COMPASS  AND 
NUNN'S  IMPROVTED  BINNACLE  LIGHTS. 

Commander  Coloub,  R.N. :  Mr.  Nunn  has  asked  me  to  ezfJain  the 
compass  for  him,  as  he  is  content  to  confine  himself  to  prodadng  good 
things,  leaving  the  description  to  others.    Lord  Caithness  has  weD 
it,  that  while  we  are  paying  great  attention  to  the  scientific  adjust- 
ment of  compasses,  we  are  losing  sight,  to  a  certain  extent^  of  a 
matter  which  is  immediately  under  our  hands.    His  idea  is,  that  the 
oscillation  of  the  card  in  bad  weather  throws  out  the  course  of  • 
ship  considerably,  and  that  the  side  movement  of  the  points,  ren- 
ders steering  very  difficult ;  and  we  know  this  as  a  familiar  fact>  that 
in  heavy  weather  for  instance,  in  running  before  the  wind  we  do 
sometimes  make  courses  so  different  from  the  dead  reckoning,  that 
they  are  set  down  to  the  presence  of  extraordinary  currents,  which 
sometimes  take  us  in  directions  wo  do  not  expect.     His  LoTdship 
lias  accordingly  devised  an  arrangement  to  got  rid  of  a  great  dealw 
this  oscillation,  if  not  the  whole  of  it.    At  present,  as  is  well  known, 
the  compass  is  hung  upon  jimbals.    The  jimbal  is  really  equivalent  to 
hanging  a  weight  at  the  end  of  a  long  lever,  the  curve  of  one  jimhal 
forming  the  length  of  that  lever.     The  consequence  is,  that  any 
vibration  on  the  deck  of  a  ship  is  transferred,  in  an  accelerated  degree, 
to  the  bowl  of  the  compass,  and  there  is  always  more  or  less  tremtuons 
motion.    He  proposes  to  fit  the  compass,  instead,  in  a  ball  and  socket 
joint,  the  bowl  being  counterbalanced  by  a  heavy  weight.     (Fig.  1.) 
You   thus  have  the  bowl  of  the  compass  placed  on  a  solid  blocfe* 
which  forms  part  of  the  ship  and  has  no  vibration  except  that  whicb- 
is  in  the  sliip  itself.     When  a  compass  hung  in  this  manner  wa^ 
tried,  as  it  has  been,  against  those  hung  in  the  ordinary  way,  th^ 
difference  was  very  remarkable ;  there  was  no  perceptible  oscillation  of^ 
the  compass  in  the  heaviest  weather,  whereas,  in  the  compass  which  i^ 
jimballed,  there  is  a  very  considerable  oscillation.   The  weight  is  below, 
and  tliere  is  room  enough  in  the  base  of  the  binnacle  for  the  roll  of 
the  ship  to  35  or  40  degrees. 

Mr.  Xnnn  has  also  taken  up  another  department,  viz.,  the  lighting  of 
the  c«  )mpa6s ;  and  this  is  also  a  most  important  matter,  as  wo  all  know, 
because  very  often  where  the  compass  is  badly  lighted,  the  man  steering 
loses  the  points,  makes  mistakes,  and  docs  not  steer  his  proi)er  course. 
Mr,  Nunn  has  invented  the  lamp  now  before  you.  (Fig.  1.)  In  the 
ordinaiy  way,  the  lamps  are  placed  at  the  side,  and  they  throw  the 
lights  sideways  on  to  the  compass,  and  never  give  complete  illumina- 
tion. In  this  one,  the  light  is  placed  at  the  top,  in  a  sort  of  parabola- 
reflector  ;  the  light  is  thrown  down  on  the  card,  but  gives  no  h'ght 
outside  the  binnacle;  the  oil  vessel,  also,  being  hung  upon  jimlmls, 
there  is  no  spilling  of  oil,  and  this  is  not  an  unimportant  matter  on 
board  a  man-of-war,  because  we  know  that  there  are  under  the 
present  system  almost  always  permanent  little  clots  of  oil  near  the  bin- 
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naclc,  from  the  oil  spilt  from  the  rolling  of  the  ship.  He  has  also 
made  an  arrangement  for  taking  cross  bearings  by  nieht  at  wl 
This  arrangement  (Fig.  2)  consists,  firsts  of  a  copper  bowl  fitted  witb 
brackets  to  receive  the  ring  of  the  Azimuth  Compass ;  on  the  top  d 
the  bowl  is  a  ring  to  which  is  attached  a  tripod  having  anotlier  ring  at 
the  top  to  fit  the  outer  ring  of  the  lamp.  Outside  the  tripod  and  fitting 
over  the  lamp  is  placed  a  hexagonal  cover  (Fig.  8),  with  six  panes  (? 
glass,  again  outside  of  this  is  a  metal  shade  (Fig.  4),  having  an  aperture 
in  it  to  show  the  compass  card.  At  night  the  two  outside  covers  or 
shades  are  removed,  and  the  lamp  remains  in  the  same  position  sup- 
ported by  the  tripod.  This  enables  the  Officer  to  get  at  the  si^ts  of 
the  compass  and  work  it  wnth  the  same  facility  as  in  the  day  time,  the 
light  being  all  thrown  on  the  card,  and  at  the  same  time  being  cou- 
fined  in  the  lamp  there  is  no  possibility  of  its  being  blown  out  This 
improvement  is  a  most  important  one,  as  it  enables  you  to  take  accurate 
bearings  at  night;  and  this  you  cannot  do  at  all  with  the  ordinaiy  system. 
It  was  one  called  for  by  the  masters  of  ships  in  the  Channel  Fleet. 
I  described  to  Mr.  Nimu  what  the  want  was ;  and  he  has  fulfilled  it, 
I  think,  in  a  very  excellent  way. 

There  is  yet  one  other  point  which  should  be  adverted  to.     It  is  what 
is  culled  "  the  course  indicating  "  aiTangement.    It  is  due  to  a  8Uggw»- 
tion  of  Admiral  Ryder's,  and  is  likely  to  prove  very  useful.    A  bani 
illuminated  by  the  lamp,  having  the  points  of  the  compass  engrossed 
on  it,  travels  round  inside  the  lamp  case,  by  means  of  a  detaching  hej. 
A  single  opening  in  the  front  of  the  lamp  case,  exposes  onepointandDO 
more,  to  view  at  a  time.    The  Master  on  giving  the  course  to  the 
Officer  of  the  watch,  at  the  same  time  sets  this  instnuneut.    SupoosiD^ 
the  course  were  E.N.E.,  he  tums  the  key  till  E.N.E.  appears  "E.N.K., 
and  he  takes  the  key  away.    It  remains  a  register  of  the  course  to  be 
i-ef erred  to ;  it  is  impossible  that  there  can  be  any  mistake  afterwards, 
as  nobody  can  touch  it,  the  Master  having  possession  of  the  kev. 

The  sketch  before  you  (Fig  1)  shows  you  a  binnacle  fitted  wit*^ 
Lord  Caithness's  gravitating  compass,  and  Nunn's  improved  light  ai** 
course-indicating  arrangement. 

The  Cii AIRMAN :  We  rctiun  our  thanks  to  Mr.  Nunn  for  what  he  h^^ 
done,  and  to  Captain  Colomb  for  explaining  the  apparatus  to  us. 


LEGTUEE. 


Friday,  April  24th,  1868. 

[ajor-General  the  Hon.  JAMES  LINDSAY,   Vice-President,  in 

the  Chair. 
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.  Lecture  prepared  by  Commander  Frederick  Warren,  R.N.,  and 

read  by  the  Secretary. 

om  apology  is  necessary  for  a  Naval  Officer  taking  upon  himself  the 
fading  of  a  paper  under  such  a  title.  It  should  rather  have  been  a 
'  system  of  cooking  for  large  bodies  of  men  with  economy  in  food  and 
•faeP* — but  as  the  system  has  been  adopted  into  the  Army,  the 
rtle  it  is  hoped  will  not  appear  presumptuous.  It  was  originally 
itended  that  this  paper  should  have  included  some  remarks  on 
'  Cooking  for  Troops  in  the  Field,"  but  circmnstances  have  obliged  its 
•ring  limited  to  cooking  in  barracks,  and  here  I  think  I  cannot  do 
letter  than  quote  from  a  pamphlet  that  has  been  written  on  my  cooking 
pparatus. 

**  In  introducing  a  new  cookingapparatus,  which  claims  perfect  novelty 
f  invention,  and  introduces  a  new  system  of  cooking,  combining  great 
oOQomy  of  food  with  an  extraordinary  saving  of  fuel,  and  which,  after 
mg'-continued  and  most  careful  trials  at  Aldershot,  has  received  the 
nqnalified  approval  of  the  authorities,  some  few  words  explanatory  of 
8  construction  and  capabilities  are  necessary. 

**  First,  as  to  the  new  system  of  cooking.  It  has  long  been  an 
imitted  fact,  that  a  large  amount  of  the  nutritious  matter  contained 
I  food  is  lost  in  the  ordinary  process  of  cooking,  either  by  roasting  or 
oiling, 

**  To  avoid  this  waste.  Captain  Warren  invented,  two  years  ago,  an 
pparatus  of  simple  construction,  which  not  only  prevented  loss,  but 
t  the  same  time  attained  the  desirable  result  in  the  culinary  art,  of 
reserving  to  every  kind  of  meat  its  own  flavour. 

**  To  effect  a  revolution  in  the  art  of  cooking  may  at  first  sight  appear 
ifficult ;  but  when  it  is  stated  that  by  the  new  system,  the  viands 
re  cooked  without  coming  into  immediate  contact  either  with  water, 
team,  or  fire,  something  is  asserted  which  invites  attention  to  the 
abject. 
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**  The  meat  is  put  into  an  inner  chamber,  the  outer  case  of  wbicLis 
heated  b^'  steam,  or  water  kept  at  boiling  point,  and  is  cooked  entirety 
in  its  own  vapour.  None  of  its  nutritioas  properties  are  allowed  to 
escaj)e,  nor  one  particle  to  be  wasted. 

^^  It  is  well  known  that  meat,  cooked  by  roasting  or  boiling,  loeesi 
lar^e  portion  both  of  its  bulk  and  weight,  and  also  some  of  its  most 
nutritive  qualities.  Therefore  an  invention  which,  after  repeated 
trials,  is  proved  to  be  capable  of  avoiding  these  defects,  and  of  cookiDg 
perfectly,  must  necessarily  have  a  claim  to  public  approbation. 

"  On  the  28th  of  April,  1865,  this  invention  was  severely  tested  in 
the  kitchen  of  the  Cambridge  Barracks  at  Portsmouth,  under  the  super- 
intendence of  the  master  cook  of  the  26th  Regiment,  and  in  presence 
of  Major-General  Lord  William  Paulet,  K.G.B.,  and  the  QfiScers  of  the 
Staff.     The  following  is  the  substance  of  the  result  of  the  trial : — 

"  The  rations  of  fifty-six  men  were  placed  in  a  vessel  made  of  bkxi 
tin  on  Warren's  plan,  and  at  the  same  time  rations  for  fifty-five  men 
were  put  into  a  boiler  which  was  at  hand. — ^Time  8*45  a.m. 

''Six  pounds  of  meat  were  also  placed  at  the  same  time  in  two 
smaller  tin  vessels,  fitting  into  ordinaiy  saucepans,  on  the  sime 
I)rinciplc  as  the  boiler,  and  cooked  on  the  kitchen  grate,  whilst  12  lb. 
of  meat  were  simultaneously  placed  in  the  new  baking  oven. 

"  At  12-30,  the  ratious  above  mentioned  were  taken  out  of  the 
respective  apparatus  in  which  they  had  been  cooked,  and  were  served 
to  the  troops. 

''  On  testing  the  rations  that  had  been  boiled,  there  was  a  maiked 
superiority  in  those  cooked  in  Captain  Warren's  apparatus.  The  soup 
was  of  a  decidedly  richer  flavour,  and  the  meat  more  moist  and  tender 
than  that  cooked  in  the  Government  boiler. 

"  As  regards  the  comparison  of  the  baked  rations,  the  superiority 
rested  with  those  cooked  in  Captain  Warren's  pots.  On  comparing^ 
the  weight  of  the  rations  when  removed  from  the  respective  baking 
apparatus,  the  result  was  as  follows : — 12  lbs.  from  the  baking  ov«i, 
were  reduced  to  8  lbs.  2  ozs, ;  12  lbs.  cooked  in  two  pots  of  Caytaio 
Warren's,  each  holding  6  lbs.,  were  reduced  to  8  lbs.  10  ozs.— being  a 
gain  of  8  ozs.  in  12  lbs. 

"  The  meat  from  Captain  Warren's  pots  was  better  flavoured,  moic 
tender,  and  the  gravy,  which  had  no  water  in  it,  as  was  the  case 
with  the  rations  baked  in  the  Govcniment  apparatus,  was  decidedly 
richer. 

"  Lord  William  Paulet  satisfied  himself  of  the  above  results  prior  to 
the  ophiion  of  the  men  being  taken.  On  questioning  the  soloiers  ^ 
whom  the  rations  were  served,  the  reply  was  unanimously  in  favo"*^ 


of  the  soup,  as  also  of  the  houille;  of  its  superiority  in  quality 
substance  over  the  rations  cooked  in  the  ordinary  manner,  there  "^ 
not  a  dissenting  opinion.  , 

"  The  experiment  was  again  tried  at  the  same  hour  the  follo\<'^ 
day,  in  the  cook-house  of  the  6th  Brigade  Royal  Artillery,  at  the  j3^^ 
wharf  Barracks — ^with  this  difference  however,  that  as  the  ArtilJ^ 
prefer  baking  to  boiling,  the  rations  were  baked  in  the  follow^ 
proportions :— weight  of  meat  prior  to  cooking  in  either  case,  15  \^ 
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On  being  taken  out,  the  result  was  as  follows : — Government  baking 
apparatus,  10  lbs.  12ozs. ;  Captain  Warren's  apparatus,  12  lbs.  loz., — 
snowing  a  gain  in  Captain  Warren's  apparatus  of  1  lb.  5  ozs. 

"  Lord  William  Paulet  was  again  present  at  the  servuig  out,  and 
tested  the  rations,  when  the  superiority  was  again  awarded  to  the 
rations  prepared  by  Captain  Warren's  apparatus.  There  was  an 
unanimous  expression  of  preference  as  regards  the  quantity  and 
quality  of  the  rations.  One  of  the  baking  pots  was  tested  on  the 
same  day  in  the  sergeants*  mess  of  the  Gth  Brigade  Royal  Artillery, 
and  the  result  met  with  the  approval  of  the  members. 

**  The  report,  therefore,  was  most  favourable  on  Captain  Warren's 
apparatus.  Its  advantages  over  the  Government  method  of  cooking, 
appear  to  be  as  follows : — 

"1.  No  water  is  absorbed  by  the  meat  in  the  process  of  cooking. 

**  2.  Gain  in  actual  weight. 

•'  3.  The  meat  is  prepared  at  a  temperature  of  210°,  which  is  acknow- 
ledged should  not  be  exceeded  in  preparing  the  most  nourishing 
soups. 

**  4.  Burning,  scorching,  over-boiling,  and  smoking  arc  impossible. 

"5.  Dressed  meat  may  be  kept  hot  for  a  considerable  time  without 
spoiling. 

**  6.  One  set  of  vessels  can  bo  used  for  cither  baking  or  boiling. 

"  7.  The  principle  might  \vitliout  difficulty  be  made  apphcable  to 
cooking  in  the  field. 

"  These  preliminary  trials  proved  so  satisfactory,  that  further  tests 

were  called  for,  and  early  in  1866  Captain  Warren  obtained  permission 

from  the  Horse  Guards  to   send  to  Aldershot,  for  trial,  a  compUte 

€gpparatu8  adapted  to  the  special  re(]^uii*emeuts  of  the  Army— one  which 

would  not  only  effect  a  great  superiority  in  cooking,  but  also  show  an 

immense  saving  of  fuel,  besides  assistmg  to  establish  a  system  of 

cooking  by  companies,  or  separate  messes,  so  that  each  soldier  might 

always  depend  on  getting  the  actual  rations  served  to  him,  and  of 

haying  it  cooked  in  a  variety  of  ways.     Captain  Warren  then  patented 

his  apparatus  shown  in  the  woodcut,  which  was  made  under  his  super- 

intendencei  at  the  works  of  Messrs.  Adams  and  Sous,  and  put  up  by 

them  in  the  instructional  kitchen  at  Aldershot,  and  the  result  of  the 

trials  has  convinced  every  one,  that  no  cooking  apparatus  had  ever  yet 

been  constructed,  which  cooked  so  well,  or  saved  so  much  fuel.    But 

before  giving  the  reader  the  statistics  of  its  merits,  it  may,  perhaps 

be  as  well  to  describe  in  detail  the  apparatus  itself. 

*'  The  apparatus  consists  of  two  parts ;  first,  the  stove  proper ;  and, 
secondly,  the  hot  air  and  steaming  vessels  in  connection  with  it.  A 
is  the  stove,  constructed  of  wrought  iron,  and  containing  two  boilers, 
for  supplying  boiling  water  for  breakfasts,  teas,  and  washing-up  pur- 
ppseSy  and  for  furnishing  steam  to  the  cooking  vessels  ;  these  boilers 
«re  so  constructed  that  the  fire  acts  directly  on  the  water  contained  in 
iibein,  no  bnchcork  whatever,  being  required  either  in  their  construction 
<kr  in  the  fixing. 

"The  fire,  after  passing  through  the  boilers  (which  by  their  peculiar 
shape  form  the  flues),  is  then  conducted  entirely  round  a  roaster  or 

u  2 
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oven,  B,  placed  over  the  lower  part  of  the  boilers,  one  of  which  is 
continued  up  behind  the  back  of  the  oven  to  the  top  of  the  stove.    C 

Fig.  1. 


a 


C® 


n 
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is  the  door  of  the  furnace,  which  is  made  to  slide  either  to  right  or 
left.  D  is  the  ash-door,  which  also  regulates  the  draught  into  the 
furnace,  the  ash-pit  being  partly  filled  with  water — the  boUers  are  sup- 
plied with  water  from  behind;  the  filling  pijxjs  forming  also  vents, 
and  are  furnished  with  whistles  at  the  top  to  announce,  if  necessary,  a 
deficient  supply  of  water.    J  J  the  draw-off  cocks. 

"  E  E  are  two  of  the  patent  cookers,  having  hmer  linings  ;  the  bottoms 
of  the  outer  cases  communicate  with  the  steam-boiler  below,  by  means 
of  brass  ferrules  and  cones  fitting  closely-,  to  prevent  any  escape  of 
steam.  The  covers  of  the  cookers  are  made  hollow  so  as  to  contaui 
the  steam  which  passes  up  through  the  case  of  the  cooker,  leaving  the 
interior  free  from  steam,  so  that  the  meat  is  cooked  by  hot  air  only. 
Soup  is  also  prepared  in  these  cookers  j  the  meat  is  placed  on  a  per- 
forated tray  above  the  water  or  stock,  and  not  in  it ;  and  the  soup  re- 
ceives the  droppings  of  the  meat.  Thus  the  meat  loses  less  in  weight 
than  by  the  ordinary  method  of  boiling,  and  the  soup  is  improved  in 
quality  and  flavour. 
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*'  P  P  18  the  pototo  cooker,  and  is  fitted  inside  with  six  potato  cans 
or  pots,  holding  20  lbs.  each,  or  in  all  120  lbs.  The  potatoes  are  cooked 
by  steam  from  the  lower  boiler  (the  upper  one  being  reserved  for  the 
other  cookers),  the  whole  being  thoroughly  done  within  45  to  60 
minutes,  according  to  the  kind  of  potato. 

**  II  is  a  cooker  similar  to  E  and  E,  in  which  meat  is  generally  cooked 
without  soup ;  and  on  testing  the  weight  of  the  meat  cooked  in  this 
pot  it  was  found,  by  weighing  it  together  with  the  gravy  that  had  run 
from  it,  that  scarcely  any  appreciable  loss  had  resulted ;  a  joint  weigh- 
ing 14  lbs.  not  having  lost  4  ounces. 

**  O  is  a  steamer  for  steaming  puddings,  and  is  constructed  to  hold 
twelve  or  fourteen  meat  puddings,  or  dinners  for  twenty-four  men.  It 
can  also  be  used  for  steaming  carrots,  parsnips,  and  other  vegetables. 

**The  oven  B  is  thoroughly  ventilated,  and  will  roast  full  rations  for 
22  men,  includinc^  potatoes  browned  under  the  meat.  It  will  also  bake 
bread ;  12  to  IGlbs.  bein^  thoroughly  baked  in  two  hours. 

^  When  the  apparatus  is  not  in  use,  the  cookers  and  kettles  can  be 
taken  off,  and  placed  upon  a  shelf,  the  side-plates  lowered,  the  stove 
then  occupies  a  space  of  2ft.  2  in.  wide,  3  ft.  7  in.  high,  and  1  ft.  10  in. 
deep. 

**  The  apparatus  as  now  made,  is  calculated  to  cook  for  120  men,  or 
two  companies.  The  following  statement  shows  how  this  can  be  done, 
each  mess  being  kept  separate. 

Company  A,  consisting  (say)  of  GO  men,  in  8  messes. 
Company  B,  „  GO      „        3  messes. 

Total    • .    6  messes. 

1st  mess.    A  full  bake,  or  roast  in  oven,  consisting 

of  joint  and  potatoes  under  . .         . .     20  men. 

2nd  mess.    One  meat  pie  in  oven,  or  a  second  joint 

and  potatoes 20  men. 

8rd  mess.    Meat  and  soup  in  top  cooker    . .         .  •     20  men. 

4th  mess.    Stew       . .         •  •     20  men. 

5th  mess.    Warrenized  meat  in  right-hand  cooker. 

(This  is  to  be  cooked  in  hot  air  with- 
out water)      . .         •  •         . .         . .     20  men. 

6th  mess.    Ten  meat  puddings  in  top  right-hand 

cooker  •  •         •  •         •  •         . .         .  •     20  men. 


Total    ••    120  men. 

"  In  addition,  120  lbs.  potatoes  are  cooked  simultaneously  in  the 
potato  steamer.  A  dish,  termed  a  sea-pie,  consisting  of  meat  and 
paste  in  layers,  can  also  be  prepared  in  the  top  cookers. 

"The  total  consumption  of  fuel  for  the  day  for  120  men  will  be  found 
to  average  under  28  lbs.  Thus  a  constant  daily  variety  in  cooking  is 
obtained,  which  no  system  has  given  before,  and  this,  as  will  be  seen 
by  the  reports,  at  a  greatly  reduced  consumption  of  fuel." 
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To  fix  the  apparatus,  place  the  loose  stand  D  upon  the  ground,  in 
the  exact  position  in  which  it  is  intended  the  apparatus  should  be 
fixed ;  the  body  A  A  is  then  to  be  lifted  upon  it ;  it  must  then  be  tilted 
up  at  the  back,  and  the  ash-pit  sHd  into  the  grooves  under  the 
bottom  of  the  body,  and  then  screwed  to  the  front  of  the  stand  with 
the  two  screws  which  are  attached  to  it. 

Lay  the  fiunace  bars  inside  the  furnace,  then  put  on  the  two  doors 
C  and  D — the  former  with  the  hning  inside,  is  the  furnace  door — ^the 
latter,  without  a  lining,  is  the  ash-pit  door ;  then  screw  in  the  two 
draw-off  cocks  J  Jjwith  a  little  red  and  white  lead  cement. 


Fia.  2. 


At  the  back  of  the  stove  (Pig.  2)  are  two  brass  screws  to  which  the 
feeding  pipes  are  to  be  attached — the  longer  pipe  for  the  lower  screw, 
the  shorter  pipe  for  the  upper ;  these  only  require  to  be  screwed  up 
hand-tight ;  the  brass  feed  cups  are  to  be  screwed  on  to  the  top  of  the 
two  pipes,  and  the  covers,  which  are  constructed  with  whistles,  sho  uld 
be  placed  upon  them ;  then  screw  in  the  two  small  gauge-cocks  into 
the  holes  at  the  back. 
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The  smoke  box  is  to  be  placed  at  the  back  of  the  stove,  and  secured 
with  the  two  screws ;  from  this,  the  sinoke-pipc  may  be  attached  aud 
carried  into  a  flue  in  any  manner  most  convenient. 

The  cookers  are  then  to  be  placed  on  the  stove  in  the  following 
oi-der : — 

The  two  meat  and  soup  cookers  for  the  top,  marked  E  E,  will  be 
known  by  their  having  inlets  for  the  steam  in  the  bottoms. 

The  two  potato  steamers  F  F  arc  single-bodied  cookers,  with  six 
})erforated  pots  inside,  and  are  to  be  placed  on  the  shelf  on  the  left 
side,  the  brass  ferrule  in  the  side  fitting  closely  on  the  cone  projecting 
from  the  side  of  the  apparatus. 

Having  concluded  tlie  descriptive  account  of  the  apparatus,  we  will 
now  proceed  to  the  reports  sent  into  office  from  time  to  time,  since 
the  experimental  trials  at  Aldershot,  which  led  to  its  adoption. 


EEPORTS. 

"So.  I. 

Horse  Guards,  S.W.,  4/A  March,  1868. 
Sir, — ^With  reference  to  your  letter  of  the  29th  December,  I  hare  the  honour,  by 
tlcflirc  of  Ilia  Bojal  Ilighneas  tlio  Field  Marshal  Conimuniling-in-Oiief,  to  forward 
a  copy  of  a  report  by  a  Board  of  Officers,  assembled  at  Aldershot,  to  usccrtain  the 
MiTing  in  fuel,  and  the  reduction  in  the  waste  of  meat,  eilectcd  by  the  process  now 
termel  "  AVarrenizing." 

I  hare  the  honour  to  be,  Sir, 

Your  most  obedient  servant, 

E.  R.  WETiiERiXL^  Deputy  Q.-M.-Gen. 
Captain  Warren,  B.N.,  Lciccstor  Iloiise,  Gipsy  Hill,  S.£. 


(Copy.) 

Proceeding  of  a  Committee  assembled  to  examine  and  report  on  Capt.  Warren's 
Cooking  Apparatus,  as  directed  in  Horse  Guards'  Memo.,  B/'b/3808,  of  the  30th 
December,  1867. 

Members. 

Dr.  Bacot,  Staff  Surgeon  Major. 
Capt.  Homo,  D.  A.  Q.-M.-Oencral. 

The  Committee  haying  met,  the  following  points  for  investigation  were  agreed  on, 
M  being  not  only  embraced  in  the  directions  contained  in  the  Memo,  above  quoted, 
but  also  as  being  interesting  and  desirable  subjects  of  investigation : — 

A. — The  time  of  cooking. 

B. — ^The  quantity  of  fuel  used. 

C. — The  quality  of  the  food  when  cooked. 

D. — The  general  adaptability  for  use  by  soldiers. 

1st  Experiment. 

The  meals  for  an  entire  company,  47  men,  were  cooked  in  Warren's  Apparatui* 
and  in  the  iisual  Deane's  boilers  and  ovens. 

1st  Experiment. 

A. 
Breahfatt^'  Warren.  Deane's  boiler. 

Coffee        45  minutes.  20  minutes. 
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DinMrs —                                                                Warrcn*«.  Beane's. 

1  Mess  fioup.  •          . .          1  h.     m.  Ii.     m. 

1  Mess  stew  and  potatoes  . .          . .          . .   >  3      85  3       45 

1  Mess  baked  meat  and  potatoes  . .         . .  J 


Tea 1      45  1      45 


Total 6        6 

B.— JVe?. 

lbs.    oz. 

Breakfast 6        0 

Dinners        . .          .  •          .  •          •  •         • .    15        8 
Tea 18 


5 

50 

lbs. 

oz. 

7 

0 

61 

0 

3 

0 

Total 23        0  71        0 

1  lb.  of  wood  for  Warren's  Apparatus. 
3  lbs.    do.      for  Deanc's  do. 

yote. — Coal  usedi  a  very  fast  burning  inland  coal.  The  allowance  for  47  men  i» 
50  lbs.  of  coal. 

C. — Qualitif  qf  Food  cooked. 

In  both  cases  the  food  was  excellent. 

D. — Cfeneral  ttdaptabUJUy  for  soldiers. 

This  apparatus  will  cook  for  120  men ;  but,  allowing  a  certain  margin,  it  will 
cook  for  100  easily,  and  will  allow  of  five  different  messes  being  cooked  in  distinct 
ways,  which,  in  a  sanitary  point  of  view,  is  very  valuable.  Its  use  is  easily  learnt^ 
It  IS  quite  safe,  easily  kept  dean,  shows  dirt  to  an  Inspecting  Officer  rapidly,  can  be 
easily  moved  from  place  to  place,  being  in  fact,  a  kind  of  stove ;  is  less  often  out  of 
order,  and  although  its  repair  is  more  expensive,  yet  it  requires  fewer  repairs  and 
costs  to  keep  it  up  about  the  same  as  Deane's  apparatus,  and  costs  far  less  in  putting 
up  and  fitting  into  a  cook-house,  and  takes  for  the  number  cooked  for,  about  one* 
half  the  labour  to  work  it. 

2nd  EZFEBIKBHT. 

Two  legs  of  mutton  of  the  same  weights,  cut  from  the  same  sheep,  were  cookod— > 
one  in  Deane's  boiler,  the  other  in  Warren's  apparatus. 

Warren's.  Deane's. 

lbs.  oz.   dr.  lbs.  oz.  dr. 

Weight  of  mutton  before  cooking  ..     7    12    0  7    12    0 

Do.  when  cooked        ••         ••         ••5      84  5      50 

In  the  tin  with  the  Warrenized  leg  of  mutton  there  were  2  pints  15f  oz.  of  very 
strong  broth,  fit  for  immediate  use,  while  the  water  in  which  the  other  leg  was 
boiled  would  have  required  a  larse  expenditure  of  fuel  and  extra  ingredients  to- 
have  mode  soup  at  all  eatable.  The  two  legs  were  tasted  by  several  persons,  and 
the  universal  opinion  was  that  the  Warrenized  leg  was  more  juicy  and  better  eating 
than  the  boiled  leg. 

With  the  view  of  testing  still  further  the  value  of  the  process  of  Warrenizing, 
the  liquor  drawn  from  Captain  Warren's  apparatus  was  allowed  to  cool,  and  th9 
water  in  which  the  leg  was  boiled  was  evaporated  until  it  equalled  in  weight  the 
former  and  then  allow^  to  cooL  It  was  found  that  the  hquor  from  Captain  War- 
ren's apparatus  gave  18  oz.  of  grease  or  fat,  and  the  other  7  oz.,  the  former  yielding 
about  i  pint  of  very  strong  essence  of  meat,  the  latter  yielding  a  poor  and  watery- 
liquor. 
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ft 

Surmise  of  these  results, 

Warrcnized.  Boiled. 

Weight  of  mutton  cooked        •  •         ••534  550 

Fatorgrcaso 0  13    0  0    7    0 

6    0    4  5  12    0 

\  pint  of  Btrong     2^  pints  of  jo^r 
es8enc£  of  meat.  liquor. 

To  determino  the  saTing  with  difTcrent  varictieB  of  food  that  can  he  made  hy  tlie 
use  of  Capt.  Warren's  apparatus,  would  require  rerj  lengthened  and  exact  experi- 
ments with  appliances  not  at  liand. 

The  following  results  of  the  experiments  may  ho  recapitulated : — 

1.  Qreat  saving  of  fuel. — The  Warren  Apparatus,  with  25  lbs.  of  inland  coal, 
will  cook  for  100  men,  the  allowance  for  the  same  number  of  meu  being  with 
X>euic*s  Apparatus,  62^  lbs.,  and  with  that  quantity,  baking  can  only  be  performed 
about  once  a  week.  Taking  all  into  consideration,  and  at  the  lowest  calculation, 
this  apparatus  will  sare,  pemaps,  one-half  of  the  fuel  allowed  at  present. 

2.  oaving  of  labour  in  attendance. 

8.  Sayiog  of  labour  and  expense  in  putting  up  and  fixing  in  cook-houses. 

4.  A  savuDg  of  food  in  an  eatable  form. 

6.  An  improTcd  quality  of  food. 

(Signed)  J.  S.  W.  Bacot,  Staff  Surgn.  Major, 

(Signed)  R.  Home,  Capt.,  JD,  A.  Q.-M.-G, 

Approved. 
(Signed)  J.  Yobxe  Scarlett,  Id^-Genl.  Comg.  Division. 


No.  II. 

IIoHSE  Guards,  S.W.,  Gth  March,  1868. 
am  directed  by  His  Boyal  Higlnicss  the  Field  Marshal  Commanding-in- 
Chicl^  to  acknowledge  the  receipt  of  your  letter  of  the  28th  ult.,  and  to  transmit 
oqpies  of  reports  reoeived  from  Colchester,  Portsmouth,  and  Dublin,  as  to  trials  of 
your  Gookiiig  Apparatus. 

I  am  to  refer  you  to  letter  from  this  office  of  the  4th  instant,  relative  to  recent 
flxperimentt  at  Aldershot. 

I  haye  the  honour  to  bo,  Sir, 

Your  most  obedient  servant, 

E.  R.  Wetherall,  Dy.  Q.-M.-Gen, 
Cbptain  Warren,  B.N., 

Leicester  House,  Gipsy  Hill,  S.E. 


(Copy.) 

BoTAL  Barracks,  JDuhliu,  S/A  July,  1867. 

Sir,— I  haye  the  lionour  to  return  the  enclosures  received  with  your  couimuuic-iv- 
lioni  of  the  7th  and  15th  May  and  2Gth  Juno  last;  and  in  forwarding  the  accom- 
panying reporte  upon  Captain  Warren's  Patent  Cooking  Apparatus,  tried  by  the 
48th  Besimcnt  at  Bichmond  Barracks,  Dublin,  to  observe  that  I  am  of  opinion  that 
it  is  the  best  cooking  apparatus  I  liavo  seen,  as  it  combines  much  variety  in  cooking, 
vith  lesa  waste  and  more  nutriment  in  the  food  cooked. 

I  would  be^  to  recommend  the  following  additions  to  the  apparatus,  viz.  :— 

1«  Ptoper  tin  dishes  made  to  fit  the  oven  for  baking ;  the  barrack  tin  dibhcs  now 
in  use  are  smaller  than  the  space  allowed  in  the  oven,  consequently  a  le:^s  quantity 
ii  baked  than  could  be. 

2.  Tin  cans  for  tea  or  coflec,  with  lids,  to  keep  the  liquid  hot  until  required ; 
those  now  in  use  are  the  barrack  watcr-cun? — caiii  without  covers. 

8b  An  extra  potato-steamer — ^tho  number  in  use  allows  only  1  lb.  of  potatoes  per 
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limn  to  be  prepared ;  in  some  regiments  the  men  wish  to  haye  1|  lb.  per  man  for 
dinner,  which  is  the  case  in  the  48th  Regiment. 

4.  I  would  also  recommend  the  best  Welsh  coal  to  bo  iBsued  for  this  apparatoa ; 
the  common  kind  of  coal  lias  been  used,  and  there  is  no  doubt  that  coal  in  Dublin 
is  universally  inferior  to  what  is  supplied  in  England,  therefore  30  lbs.  per  diem  i* 
now  necessary. 

I  have,  &c., 
(Signed)         A.  S.  CrNiNOHAME,  Maj.-Oen.y  Com.  I>uhlin  Div. 
The  Deputy  Quartermaster- General,  &c.,  Dublin  Castle. 


KiCHMOin)  BABBiLCES,  JhthUn,  \H  July,  1867. 

Sir, — I  have  the  honour  to  make  the  following  report  upon  one  of  Captain 
Warren's  Cooking  Apparatus,  which  was  handed  over  to  the  regiment  under  my 
command  for  trial,  and  which  is  found  to  work  very  satisfactorily. 

The  trial  commenced  on  the  7th  June,  1867,  and  84  men's  rations  (all  the  men 
not  on  guard  of  2  companies)  were  cooked,  but  in  consequence  of  the  apparatus  not 
being  in  vrorking  order,  being  quite  new,  50  lbs.  of  ooal  were  consumecl,  and  the 
oven  did  not  work  well,  the  meat  taking  five  hours  to  bake  properly. 

2nd  day. — A  similar  result ;  the  steamer  worked  veiy  well  indeed,  and  the  dinners 
were  cooked  splendidly ;  but  again,  the  oven  on  this  day  would  not  work  well,  con- 
sequently the  baked  dinners  could  not  be  served  at  the  usual  dinner  hour  (1  o'dock), 
and  were  not  properly  cooked  until  2  o'clock. 

As,  however,  1  thought  that  there  misht  be  some  defect  in  the  putting  up  of  the 
apparatus,  it  was  taken  down  and  placed  in  difierent  position  relative  to  uie  draught 
in  the  cook-house — the  consequence  was,  the  oven  worked  very  well  indc^ 
although  40  lbs.  of  coal  were  used  on  this  day. 

From  the  8rd  day's  cooking  no  difficulty  whatever  has  arisen  in  the  prepwration 
of  the  men's  food,  although  a  few  pounds  of  coal  more  were  used  than  allowed  by 
Captain  Warren. 

From  inquiries,  I  find  the  men's  food  is  better  cooked  by  this  apparatus  than  by 
any  other  that  has  come  under  my  observation,  and  that  the  meat  loaes  leaa  of  its 
nutriment  in  the  cooking.  The  men  are  mostly  in  favour  of  the  stewi  prepared 
by  it. 

Although  after  the  first  three  days  it  will  be  seen  by  the  diary  of  the  Sergeant 
Cook  that  on  an  average  over  6  lbs.  of  coal  were  consumed  daily  over  and  abore  that 
laid  down  by  Captain  Warren,  yet  1  am  of  opinion,  that  if  25  lbs.  of  cood  Welsh 
coal  were  used  for  the  apparatus  it  would  be  found  quito  sufficient ;  tne  ooal  used 
during  the  trial  was  ordinary  sea  coal,  and  perhaps  not  of  a  first  class  qualitv. 

However,  I  am  confident  that  the  apparatus  has  succeeded  in  a  wonderful  way  in 
preparing  the  men's  food  at  such  a  small  cost  of  fuel,  and  it  can  be  easily  workea  by 
one  man. 

There  is  one  defect  which,  I  think,  could  be  remedied ;  the  apparatus  for  steaming 
potatoes  is  not  sufficiently  large ;  soldiers  are  very  fond  of  potatoes,  and  generally 
have  (in  my  regiment)  l\  lb.  per  day  j  now,  this  apparatus  would  not  cook,  say  for 
120  men,  180  lbs.  potatoes. 

1  think  that  this  suggestion  should  be  attended  to,  in  order  that  a  greater  quan- 
tity  of  potatoes  may  bo  cooked. 

After  having  given  the  apparatus  a  fair  trial,  I  find  the  following  residts 
obtained : — 

1.  The  cooking  of  the  meat  is  better  done,  and  it  loses  less  of  its  nutriment  than 
by  any  other  apparatus  that  I  have  under  my  notice. 

2.  A  greater  variety  of  cooking  is  obtained  than  by  any  other  apparatus  which 
has  come  under  my  observation. 

3.  The  very  great  saving  of  fuel.  I  am  therefore  of  opinion  that  Capt.  Warren's 
apparatus  is  the  best  ^hat  nas  been  tried  bv  my  regiment. 

I  beg  to  append  the  report  of  the  quantity  of  fcxKl  cooked  by  the  apparatus  from 
7th  to  30th  June,  1867. 

I  have,  kc.f 
(Signed)  Johk  G.  B.  Apldt,  Col.  ^  LU-Col,  Comg.  48M  Megt, 
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(Copy.) 

48th  BBaaDurr. 

Detail  of  Cooling  done  in  the  above   Corps  with   WarretCs  Patent 
Apparattu,  from  7th  to  30(A  Junt,  1867. 
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(Signed)         E.  Sparrow,  Sergeant  Conk. 

„  Jko.  Knox,  (i;r.-Afaatei-  4d(A  Regimenl. 


Smart 


(Copy.) 
JL  A.  M.  Gexl. 
lierewith— 

9  free  with  Col.  Apliii  in  bis  opinion  of  tbis  cooking  appamt' 
ompIeU  ■rrmngcmcnt  of  its  kind  I  have  seen,  and  its  rei-iills  in 
itiibcto>7,  wJule  the  MTiug  effcctod  iu  fuel  is  of  great  monicnl. 


oookiug  a 
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I  have  already  reported  (in  my  confidential  reports  of  regiments  lately  inspected) 
that  the  allowance  of  coal  (i  lb.  per  man)  is  insufficient  for  cooking  with  the  present 
apparatus — that  is,  it  is  not  sufficient  to  admit  of  baking  ;  but  under  Capt.  Warren's 
arrangement  there  is  a  saving  of  16  per  cent,  on  the  otherwise  insufficient  allowance, 
and  yet  the  baking  is  accomplished. 

I  agree  also  with  Col.  Aplin  in  pronouncing  the  food  to  contain  more  nutriment 
than  when  cooked  by  the  ordinary  process. 

The  soup  I  tasted  was  excellent. 

I  belioTe  that  with  the  addition  of  a  third  steamer  sufficient  potatoes  might  be 
cooked. 

In  the  event  of  the  boiler  becoming  corroded,  I  presume  that  there  would  be  a 
way  of  cleaning  it  I 

(Signed)  M.  MoMusDO,  27r.-<7f». 

2—7—67. 


(Copy.) 

11  DsFdT  BATTAiJOir,  New  Barracks,  Ooiporl,  lUh  JWae,  1867. 

Sir, — Captain  Warren's  cooking  apparatus  has  been  in  use  with  the  battalion 
uuder  my  command  from  the  15th  May  to  the  present  date. 

I  have  therefore,  the  honour  to  report  that  I  consider  its  cooking  properties  lastly 
superior  to  the  one  in  use,  "  Deane's." 

The  men's  dinners  are  more  varied ;  they  have  bakes,  roasts,  stews,  soups,  hashes, 
suet  dumplings,  or  vegetables.  The  meat  is  more  iuicy,  and  all  descriptions  of 
dinners  are  nicer  in  flavour.  The  gravies  are  richer,  being  entirely  iree  from  adul- 
teration. 

The  cooking  tins  are  so  well  arranged  that  neither  water  or  steam  can  interfere 
with  the  food. 

(150)  One  himdrod  and  fifty  men  can  have  on  any  day  their  three  meals  satis- 
factorily prepared  with  28  lbs.  of  coal,  and  by  the  addition  of  two  cooking  kettles, 
which  could  bo  placed  on  the  top  of  the  apparatus,  its  cooking  capacity  would  be 
increased  from  150  to  180,  or  200  men,  if  requisite,  without  additional  fuel. 

I  have,  &c., 
(Signed)  Q.  Nasok,  LL-Col  Com.  11th  Depdi  JBaiim. 

The  Asst.  Quartermaster-General,  &c.,  Portsmouth. 


B/170. 

Portsmouth,  ISih  June,  1867. 
With  reference  to  yoiur  Minute*of  the  6th  May  last,  I  submit  for  the  considera- 
tion of  His  Royal  Highness  the  Field  Marshal  Commanding-in-Chief  the  report  of 
Colonel  Nason,  commanding  the  11th  Dep6t  Battalion,  on  the  merits  of  Warren's 
cookiug  apparatus,  which  appears  to  be  very  satisfactory. 

(Signed)  Qeorge  Bullbb,  Lt.-Oen,  Com,  8,  W,  Div, 

To  the  Quartermaster-General  of  the  .Forces,  &c. 


Captain  Wabrbn's  Cooking  AppAitATxrB. 

4tii  DepOi  Battalion,  Camp  Colchester,  26th  June,  1867. 
Forwarded  to  the  Quartermaster- General  in  obedience  to  the  directions  contained 
^in  hit}  Minute  of  the  22nd  instant.     The  cook  in  charge  of  this  apparatus  is  enthu- 
siastic in  his  praises  of  its  good  qualities,  and  1  must  say  from  what  1  have  seen  of 
it,  that  the  plan  is  excellent  as  well  as  economical. 

(Signed)  T.  H.  Tidy,  Col  Com.  E,  Diet. 
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Sir,— With  reference  to  the  Quartcrmaster-Qenoral's  Minute  Paper,  dated  Ilorso 
Oiuurds,  22nd  instvit,  B/1807,  calling  for  a  report  on  Captain  Warren's  cooking; 
appanttiu,  which  hai  now  been  on  trial  in  the  4th  Dcpdt  Battalion  since  the  15th 
initaiit,  I  hsTO  the  honour  to  forward  herewith  a  diary  of  the  cooking  done  with  it, 
and  to  luhmitr  the  following  as  the  result  of  the  trial,  so  far  as  I  have  been  able  to 
ascertain  at  present  :— 

1.  The  men  like  it  far  better  than  DcanVs,  and  think  their  meals  more  evenlj 
cooked  and  better  in  flarour,  particularly  the  tea  and  coffee. 

^2.  There  does  not  appear  to  be  any  likelihood  of  the  meals  being  burnt  or  otlior- 
wise  spoilt  by  ordinary  inattention  on  the  part  of  the  cooks,  an  eyil  of  frequent 
oocumnee  under  other  systems  of  cooking. 

3.  The  iM^Tiiwiwn  allowance  of  fuel,  23  lbs.  per  company  of  100  men  will,  as  a 
general  rule,  be  amply  sufficient. 

4.  The  meals  of  a  company  mess,  or  any  less  number  of  men,  can  be  kept  warm 
ftfler  being  thorou^y  cooked  without  deterioration  or  inoonronience,  or  interfering 
with  the  preparation  of  evening  meal  for  about  two  hours,  and  this  without  addi- 
tional expenditure  of  fueL 

6.  The  Sergeant-Cook  reports  most  favourably  of  the  apparatus,  which  he  con- 
aiders  in  all  respecta  the  best  he  has  ever  seen  in  use. 

I  would  beg  to  suggest  the  addition  of  two  extra  centre  tins  for  the  upper  boilcri, 
to  be  used  exclusively  for  tea  and  cofibe ;  thia  would  be  a  great  improvement. 

I  have,  &c., 
(Signed)        Oeoboe  Coxox,  Major  Com,  ^ih  Dej^dt  Bat. 
The  Mi^r  of  Brigade,  Camp,  Colchester. 
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239 


EoBSB  QiTiKDS,  NoBaHber  12a,  1808. 
-With  reference  U)  your  letter  of  the  Stli  inet.,  to  the  LiDnt.-QeDeml  Commanil- 
Aldenhot,  I  am  directed  bj  tho  Field-Maralial  Conunaiidiug-iD-ChiDf,  to 
t  jott  that  it  i*  conjectured  from  the  eipcrienco  gnioed  in  working  youi" 
kppiu«tuii  for  100  men  at  Aldcrsbot,  that  it  would  require  from  35  to  40  lbs. 
a  to  Eook  for  200  men. 


I  am,  &e., 

.  B.  WBTfiEBUi,  Hep.  QiHir.-3raii 


-Oat. 


fly,  the  result  obtained  la  to  cook  the  daily  rations  of  100  men 
■eatly  improved  and  varied  manner,  at  a  coat  of  fuel  of  3rf,  per 


ronld  talte  np  too  much  of  your  valuable  time  to  go  into  tho 
ted  results  obtained  at  the  Paris  Esliibition,  where  the  apparatus 
howB  as  the  Army  Apparatus,  and  obtained  a  medal;  it  is 
ll  that  the  Paris  Commiasionera  remark  that — 


anTthiug 


B  patent  cooking  npparatUB  invented  bj  Captnin  'WaiTen,  and  manufnotured 
liaiD  Adame  and  Son,  of  Marshall  Street,  Qalden  Square,  London,  eihibittid 
maker  in  the  Englisli  testiug-houie,  and  bv  Her  Uiyeetj'a  Secretary  of  State 
r  in  the  exhibition  of  Bamick  Fittings,  ic.,  is  one  of  the  most  important 
of  this  nature  in  tlie  Faria  EiMbition.  This  object  plaoea  within  the  reach 
Britiah  soldier  the  means  of  eating  hie  food  prepared  in  a  vaj  irhidh  for 
jt  with  in  any  other  army.  By  some  unfortunate  cir- 
le  Jury  (judging  by  their  awards)  failed  to  appreciate  the  peeulior  ei- 
I  and  originalit?  of  tbeae  apparatus.  Had  their  labours  extended  over  a 
aoriod.  Bo  that  they  might  hare  witnessed  the  trials  to  which  tliey  were  aub- 
Otere  can  be  no  doubt  that  very  different  awards  to  those  given,  would  hare 
edved  by  the  inTentora." — (ffeporf*)  Paris  CommUaiim. 

all  conclnde  these  remarks  with  a  comparative  statement  of  the 
-,  eBected  by  this  syatem  over  that  now  in  use. 
allowance  for  cooking  is  as  follows,  at  home  : — 
■Then  the  old  pattern  boiler  is  used,  1  lb.  of  coal  per  man  jjer 

ffhere  the  new,  or  Deane's  boilers  are  in  uae,  J  lb.  of  coal  per  man 
wa. 

home  establishment  shows  a  total  number  of  no  lesa  than 
lO  men  as  in  the  pay  of  Her  Majesty,  exclusive  of  thoae  on  the 
1  Eetablishmcnt. 

iiring  for  married  non-coromisaioned  Officers,  and  rank  and  file 
id  with  leave,  and  others  married  without  leave,  but  who  are 
,ted  to  live  out  of  barracks  with  tho  consent  of  their  Commanding 
■,  and  are  coasequentlj'  also  out  of  mess,  a  reduction  of  25  per 
(a  far  larger  percentage  than  really  exists),  it  would  leave 
W  single  men  to  be  cooked  for  daily  at  (taking  the  average  of  1 
(  }  of  a  lb,  of  coal  dwly. 
18 — 

Coal  for  102,000  men  at  J  lbs.  per  diem  =  76,500  lbs. 

Coal  at  same  rate  for  same  number  of  1       ,.i  ,.,  ,^,^ 
c     „{..  I  S  =12,401  Uiris. 

men  for  36d  day}     . .  . ,  , ,  J 
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Same  service  (100  men  being  cooked  for  with  25  lbs.  of  coal) — 

Per  diem 25,500  lbs. 

Per  annum  . .  . .       4,155  tons. 

At  home  it  is  usual  to  take  the  average  cost  of  coal  in  calculations  of 
this  nature  at  £1  Is.  per  ton.     Thus  : — 

Present  system — 12,461  tons  =  £13,084  per  annum. 
Warren's —  4,155  tons  =     £4,362  per  annum. 

Difference    . .         . .        £8,772  per  annum. 

These  figures  are  based  entirely  on  the  pubHshed  reports. 

The  item  No.  3  (saving  of  labour  and  expense  in  putting  up  and 
fixing  in  cook-houses)  in  the  Committee's  Report,  marked  jNo.  1,  is  a 
very  considerable  charge,  the  details  of  which  can  only  be  obtained  by 
a  special  report ;  the  saving,  however,  in  purchase,  fitting  and  repau*8 
{vide  Report  1.)  will  be  fully  50  per  cent,  per  annum  over  lie  present 
system  of  boilers  and  ovens,  and  the  gross  saving  to  the  country  by 
the  adoption  of  Warren's  apparatus,  including  fuel,  would  be  at  the 
lowest  estimate  from  £16,000  to  £20,000  per  annum,  in  addition  to  a 
saving  of  labour  in  attendance,  a  saving  of  food  in  an  eatable  f onu,  and 
an  improved  quality  of  food. 

In  conclusion  the  following  extract  from  the  Morning  Star  on  a  trial 
at  the  Society  of  Aiis,  may  be  interesting : — 

"  Morning  Star.'^-^-Dec.  14. 
"Captain  Wabben's  System  op  Cooking. 

**  A  largo  number  of  ladies  and  gentlemen  attended  at  the  Society  of  Arts  yester- 
day to  witness  a  practical  demonstration  of  Captain  Warren's  system  of  ooolong  for 
tlie  Anny  and  other  large  bodies  of  men.  After  inspecting  Captain  Warren's  Patent 
Cooking  Apparatus  in  one  of  the  small  rooms  of  the  house,  ana  listening  to  explana- 
tions by  the  patentee,  the  company  were  invited  into  the  lower  hall,  where  were  laid 
out  in  banqueting  stylo,  soups,  meats,  fowls,  vegetables,  and  other  inritinffcondimcuts, 
cooked  both  according  to  the  ordinary  and  the  *  Warrenized  *  systems.  The  company 
were  invited  to  partake  of  both  specimens  of  cookery,  and  come  to  their  own  conclu- 
sions. They  complied  with  much  apparent  gusto.  In  the  course  of  the  rather  novel 
proceedings.  Captain  Warren  explained  the  object  he  had  in  view,  namely,  to  obtain 
economy  in  preparing  food,  and  economy  in  fuel.  With  respect  to  the  first,  he  had 
a  letter  from  Mr.  Haynes,  on  behalf  of  the  Committee  of  the  West  Kent  General 
Uospital,  which  stated:— 

"  *  Captain  Warren's  system  reduces  the  usual  loss  in  cooking  from  one-third  to 
one-fourth.  Tho  figures  for  two  months  at  this  Hospital  are  as  follows : — Old 
method,  meat  bought,  9591bs. ;  waste,  3431bs.  Warren's  method,  meat,  959Ib8. ; 
waste,  21  libs.,  showing  a  saving  of  1291bs.  of  moat  in  two  months.'  This  result  was 
mainly  at  the  hospital  or  at  Aldcrshot  by  what  was  now  called  '  Warrenizing  *  the 
meat.  It  was  cooked  in  such  a  way  that  nearly  all  its  juices  were  retained, 
and  the  food  was  thus  rendered  not  only  more  sweetened  and  nourishing, 
but  muc-li  more  palatable*  Taking  the  experience  of  the  hospital  as  a  basis, 
if  a  family  of  seven  persons  took  daily  from  the  kitchen  lOlbs.  of  meat,  the 
saving  of  2oz.  per  lb.  would  be  lOd.  per  diem,  Ss.  lOd.  per  week,  £15  4s.  a  year. 
Calcinations  based  upon  the  trial  at  Portsmouth,  which  was  conducted  in  a  most 
searching  manner  by  command  of  His  Boyal  Highness  the  Duke  of  Cambridge, 
would  produce  results  of  an  astounding  nature  if  this  mode  of  cooking  were  adopted 
by  the  public ;   the  gain  in  a  national  point  of  view  would  be  enormous.    A  few 
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figoreB  will  explain  this.  Thus  it  was  found  that  ISlbs.  of  moat  was  reduced  to 
l&bt.  12oz.  by  the  process  in  ordinary  use  in  the  kitchen  of  the  Cambridge  Barracks, 
while  by  Warren's  system,  the  meat  was  reduced  to  121bs.  loz.,  showing  a  gain  of 
lib.  5oz.  in  each  151bs.  of  meat.  Now,  if  instead  of  cooking  for  a  company  of 
soldiers,  we  suppose  that  we  are  cooking  for  the  30,000,000  of  people  tliat  compose 
this  nation,  and  allowing  the  consumption  of  meat  at  loz.  per  liead  per  diem,  and 
the  cost  at  8d.  per  lb.,  the  saving  in  money  would  amount  to  £2,750,000  per  annum. 
With  respect  to  economy  of  fuel,  he  had  a  report  of  what  took  place  in  Paris  on  the 
20th  of  May  last,  at  a  trial  for  the  express  purpose  of  testing  the  apparatus  in  that 
respect.  In  that  trial  161  bs.  of  coals  cooked  as  follows : — Round  of  beef  roasted,  two 
ribs  of  beef  baked,  two  legs  of  mutton  '  Warrenized,'  two  hams  steamed,  two  rounds 
of  beef  steamed,  soups,  potatoes,  and  vegetables.  The  ap|)aratus  could  be  readily 
applied  to  household  purposes  on  the  existing  ranges,  and  at  no  greater  cost,  where 
boilers  were  already  fitted,  or  where  hot  plates  existed,  so  that  it  would  be  as  efficient 
on  a  smaller  scale  in  private  houses.  The  saving  of  fuel  would  be  not  only  indi- 
▼iduallT,  but  in  the  aggregate  very  large.  Taking  the  average  cost  of  consumption 
for  cooking  purposes  during  the  summer  months  alone,  when  fires  for  heatins  are 
not  required,  at  6d.  per  diem,  which  Captain  Warren  said  he  found  was  the  cnarge 
made  in  lodging-houses,  and  he  believed  that  might  be  taken  as  a  fair  price,  repre- 
senting 561bs.  of  coals  at  £1  per  ton,  when  that  quantity  was  reduced  to  281bs.  it 
would  show  for  750,000  houses  a  saving  of  £1,700,000  in  fuel  during  that  period,  or 
about  the  cost  of  one  half-year  of  our  Abyssinian  expedition.  With  respect  to  that 
expedition,  the  Captain  stated  that  the  weight  of  the  apparatus  supplied  for  practical 
use  was  only  I'lClbis.,  and  they  could  be  transported  on  the  backs  of  mules  or  horses. 
The  company  seemed  to  approve  very  much  of  the  ioints  and  dishes  prepared  by  the 
apparatuB,  especially  those  which  were  Warrenized. ' 

The  Chairman,  ou  returning  the  thanks  of  the  meeting'  to  Captain 
Warren  (whose  unavoidable  absence  they  all  regretted)  for  the 
interesting  paper  just  read,  said  that  he  felt  bound  to  mention  the 
name  of  one  who  had  been  the  pioneer  in  the  way  of  army  cooking, 
and  to  whom  all  thanks  were  due,  he  referred  to  Captain  Grant,  R.A. 

Captain  Grant  returned  thanks  to  General  Lindsay  and  the  company 
for  the  manner  in  which  his  name  had  been  received.  He  could  only 
add  that  he  liad  gone  carefully  into  Captain  Warren's  mode  of  cooking 
for  troopSt  and  that  he  had  a  very  high  opinion  of  it. 

The  following  provisions  cooked  in  Captain  Warren's  range  were 
served  up  to  the  audience  after  the  lecture,  and  were  by  them  pro- 
nounced to  be  excellent : — 

1  Leg  of  mutton,  8  lbs.  weight,  "Warrenized,"  put  in  cooker  1.35,  taken  out  3.45 
1  „  7|        „  Roast  „      roaster  1.45,  „  3.50 

iFowl  Eoast  „      roaster  2.30,  „  3.40 

and  kept  hot 
1  Ditto  "Warrenized,"     „       cooker  2.30,  „  3.40 

and  kept  hot 
1  Piece  of  Bacon  4  „  "  Warrenized,'*     „       cooker  1.0,  „  3.50 

5  Quarts  soup,  made  with  5  lbs.  beef,  Iierb^,  &c.  12.0,  „  3.50 

141bt.  Potatoes  Steamed  „  2.0,  „  3.0 


Weight  of  coald  used,  about  20  lbs. 


and  kept  hot 


At  the  clo.se  of  Captain  Warren's  lecture  on  cooking  for  troops, 
Monsieur  Johan  Sorensen  briefly  explained  the  prineipleH  of  U\a 
"  Norwegian  self-acting  cooking  apparatus  "  as  follows : — 
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The  principle  on  which  this  oooking  apparatus  acts  ia,  that  of  retain- 
ing the  heat,  4nd  it  consists  of  a  heat  retainer  or  isolating  apparatoB 
shaped  somewhat  like  a  refrigerator,  and  of  one  or  more  aaucepaoa  or 
other  cooking  vessels  made  to  fit  into  it. 


WiiH  OaiOKa  SiCCKriNH. 


In  the  ordinary  way  of  cooking,  the  fire  is  necessarily  kept  up  during 
the  whole  of  the  time  required  for  completing  the  cooking  process,  the 
same  result,  however,  is  obtained  in  vnhig  this  apparatus,  by  simply 
giving  the  food  a  start  of  a  few  miiiutca'  boiliug.  the  rest  of  the  cooking 
being  completed  by  itself  in  the  heat-re taiiier  away  from  the  fire 
altogether. 

To  use  the  apparatus,  put  the  food  intended  for  cooking  with  the 
cold  water  or  other  cold  fluid,  as  the  case  may  be,  iuto  the  saucepan, 
and  place  it  on  the  fire.  Make  it  boil,  and  when  on  the  point  of  boiiinff, 
akim  if  required.  This  done,  replace  the  lid  of  the  saucepan  firmly,  and 
let  it  continue  boiling  tor  a  few  minutes.  After  the  expiration  of  these 
few  minutes,  take  the  saucepan  oS  the  fire,  and  place  it  quickly  into 
tlie  isolating  apparatus,  cover  it  carefully  with  the  cushion,  and  fustoD 
the  lid  of  the  apparatus  firmly  down.  In  this  state  the  cooking  process 
will  complete  itself  without  fail.  Hff  nomeaia  kt  tht  apparatus  bt  opened 
during  tite  time  required  for  cooking  Uie/ood. 
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The  length  of  time  duriug  which  the  differeiit  dishes  should  remain 
in  the  iaoLftting  apparatus,  varies  according  to  their  nature.  It  may, 
however,  be  taken  as  a  general  rule  that  the  same  time  is  required  to 
complete  the  cooking  in  the  apparatus,  oh  in  the  ordinary  way  on  a 
slow  fire. 

The  following  dishes,  prei>ared  in  Mr.  Sorensorrs  apparatus,  and  phiccd 
in  the  boxes  at  the  times  specified,  were  then  served  up,  and  pronounced 
by  the  company  to  be  excellently  cooked  and  of  excellent  flavour : — 

Ibish  .Stew.     Fowl,  with  Ricb. 
Bbet  Strak  Pudding.  PoTATOEd. 

Put  on  the  fire  at 

Beached  boiling  at   . . 

Put  into  the  apparatus  at   .  • 


10.35                Put  on  the  firo  at 
10.50                ReacIuHl  boilinp;  at     . . 
11.0                   Put  into  the  upimrutus  at 

.      11.5 
.      11.33 
.      11.10 

Leg  of  Munoy. 

9.30 

if                                          9     •                                •    •                                ••                                 •«                   XvfaO 

mtiisat            10.10 

Put  on  the  fire  at 

Beached  boiling  at 

Put  into  tlie  apparatus  at 

The  following  are  the  advantages  which  Mr.  Sorensen  claims  for 
his  apparatus : — 

Ist.  EcoMOMT  IN  Fuel. — This  varies  acconling  to  the  length  of  time 
required  for  cooking  the  different  sorts  of  food.    F(;r  those  reijuiiing,  in 
the  ordinary  way,  only  one  hour's  cooking,  tlio  saving  is  about  40  per 
cent.,  two  hours  60  j)er  cent.,  three  hours  05  par  cent.,  six  hours  70  |X3r 
cent.    Id  the  case  of  gas  being  used,  the  saving  would  be  still  greater. 
2nd.  Economy  of  Labouk. — As  above  stated,  no  sort  of  food  requires 
to  boil  on  the  fire  more  than  a  few  minutes  (rich  puddings  might,  how- 
eyer,  require  mon>  boiling),  and  once  in  the  isolating  apparatus,  the 
cooking  will  complete  itself  unattc^nded  to.     The  industrious  housewife 
may,  rar  instance,  in  the  morning  employ  the  same  iire  which  has 
served  for  preparing  the  family  breakfast,  to  cook  tlie  dinner ;  slie  may 
then  extinguish  it,  and  1>e  at  liberty  to  l<K)k  after  her  other  domestic 
duties,   and  even  leave    tlio   house,  without   further  care   about  the 
kitchen.    No  fear  of  burnt  dishes,  no  fear  of  the  food  boiling  over,  no 
danger  of  fire,  because  there  is  none.     When  the  hour  of  dinner  is  at 
band,  she  opens  the  apparatus,  and  will  infallibly  find  the  dinner  ready, 
aa  the  cooking  in  the  apparatus  is  completed  with  mechanical  regularity. 
The  food  prepared  in  the  apparatus  will,  however,  nc?ver  b*?  overcooked 
and  may  remain  in  it  three  or  four  times  as  long  as    is  reipiirt^d  for 
completing  the  cooking,  without  getting  cold  or  losing  any  of   its 
nutritive  qualities  or  good  flavour.     This  is  explained  by  the  fact  that 
the  food  is  almost  hermeti(!ally  encloscKl  in  the  apparatus,  and  con- 
sequently not  exiM)se(l  to  th(»  evai)oration  which  would  occur  in  the 
ordinary  way  of  cooking.     The  apparatus  will  keep  the  food  sufficiently 
hot  for  from  twelve  to  twenty  hours,  according  to  size. 

8rd.  Portability. — The  self-acting  cooking  aj)paratus  arc  madi'  in 
all  dimensions, and  in  many  <lifferent  forms;  there  are  specimens  with 
a  single  saucepan,  holding  from  one  gallon  to  thre<;  gallons,  and  others 
with  two  and  three  saucepans,  containing  together  from  one  to  live 
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gallons.  Besides  these,  which  are  always  on  hand,  others  are  made 
to  order,  containing  three,  four,  or  five  saucepans,  and  still  larger  ones 
for  one  cookmg  vessel,  containing  from  five  to  twenty  gallons,  specially 
adapted  for  use  in  barracks,  hospitals,  merchant  vessels,  ships  of  war; 
transport  and  emigrant  ships,  arsenals,  poorhouses,  prisons,  asylums, 
and  similar  public  establishments.  The  weight  of  the  apparatus 
complete,  varies  from  18  to  50  lbs.  All  these  apparatus  can,  in  proportion 
to  their  dimensions,  be  carried  about  with  great  facility,  without  inter- 
fering with  the  cooking  process.  By  means  of  a  large  apparatus,  for 
instance,  following  on  a  cart  a  detachment  of  soldiers  on  the  march,  it 
is  possible  to  provide  them  with  a  hot  meal  at  any  moment  it  might  be 
found  convenient  (as  may  be  proved  by  official  reports  from  the  officers 
of  the  Royal  Guard,  at  Stockholm,  in  the  possession  of  the  patentee). 

Again,  fishermen,  pilots,  and  others  whose  small  vessels  are  not 
generally  so  constructed  as  to  enable  them  to  procure  hot  food  while 
at  sea,  may  easily  do  so,  by  taking  out  with  them  in  the  morning  an 
apparatus  prepared  before  their  departure.  It  is,  in  short,  a  thing  for 
the  million,  for  rich  and  poor,  for  the  domestic  kitchen  as  well  as  for 
persons  away  from  their  homes ;  it  cooks,  and  keeps  food  hot,  just  as 
well  when  carried  about  on  a  pack-saddle,  on  a  cart,  or  in  a  fisherman's 
boat,  as  in  a  coal-pit  or  under  the  kitchen  table.  ' 

4th.  QuALrrr  of  the  Food  Prepared. — A  dish  prepared  with  water 
or  other  lic^uid,  and  requiring  three  hours  for  cooking  in  the  ordinary 
way  on  the  fire,  loses  by  evaporation  from  20  to  25  per  cent,  in  quantity. 
As  part  of  this  loss  necessarily  consists  of  nutritious  substances,  it  is 
readily  to  be  understood  that  the  food  cooked  in  the  ordinary  manner 
on  the  fire  loses  considerably  in  nutritious  strength.  By  employing 
the  self-acting  apparatus  nearly  all  evaporation  is  avoided,  and  con- 
sequently the  loss  of  nutritious  matter  is  almost  imperceptible.  It  is 
for  this  reason  that  stewed  dishes,  soups,  vegetables,  fruits,  coffee,  and 
more  or  loss  all  food  prepared  in  this  apparatus,  will  be  fouud  to  have  a 
most  agreeable  and  aromatic  taste. 

5th.  Simplicity  of  Use. — One  of  the  greatest  advantages  of  this 
invention  is,  no  doubt,  its  simplicity  and  practical  application.  There 
is  no  complication  of  hot  water  or  air  pipes  to  retain  the  heat,  no 
mechanical  combination  whatever  for  producing  a  high  degree  of  heat 
by  st(?am  pressure  ;  consequently  there  is  no  necessity  for  steam  valves 
or  other  combinations  which  would  render  the  use  of  the  apparatus 
difficult  and  dangerous.  Any  person  will,  without  difficulty,  be  able 
to  use  the  apparatus  to  advantage  after  once  ha^'ing  witnessed  it  in 
operation.  No  special  arrangement  is  required  in  the  kitchen  for  using 
the  apparatus.     Any  fuel  will  do  for  starting  the  cooking. 
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LECTUEE. 


Friday,  March  27th,  18G8. 

Major^eneral  The    Right  Hon.   SIR   HENRY  STORKS,  G.C.B., 
G.C.M.G.,  Comptroller-in-Chief,  in  the  Chair. 


AN  ORGANIZATION  FOR  THE  ARMY  OF  ENGLAND. 
By  Major  J.  Bevan-Edwards,  R.E. 

Mr.  ChairmaD,  Ladies,  and  Gentlemen, 

The  Council  of  this  Institution  has  done  me  the  honour  to  invite  me 
to  give  a  lecture  on  the  subject  of  the  "  Reorganization  of  the  Armj'/' 
The  subject  has  lately  been  much  discussed  in  most  classes  of  society, 
and  by  the  press  of  this  country.  I  feel  great  diffidence  in  undertaking 
80  serious  a  task,  but  will  endeavour  to  do  so  to  the  best  of  my  ability. 

About  a  year  ago  I  gave  much  time  and  attention  to  the  subject  of 
the  organization  of  the  Army,  and  was  induced  to  embody  my  thoughts 
in  a  pamphlet,  solely  intended  for  distribution  amongst  my  military 
friencb.  I  still  adhere  to  the  general  principles  on  which  my  ideas 
were  then  formed,  although  to  a  certain  extent  the  detail  has  been 
altered.  I  shall  necessarily  be  obliged  to  give  only  a  mere  outline,  as 
tiie  time  at  my  disposal  will  not  permit  of  my  otherwise  treating  so 
comprehensive  a  subject. 

The  present  is  a  most  opportune  time  for  enquiring  into  the  organi- 
zation of  our  army.  We  cannot  fail  to  perceive  that  there  exists  a 
gencnral  feeling  of  mistrust  with  regard  to  the  efficiency  of  our  militaiy 
eystemy  not  in  respect  of  the  courage  and  discipline  of  our  individual 
battalions,  or  of  any  of  the  component  parts  of  our  Army,  but  of  its 
general  want  of  fixed  system  and  organization,  which  does  not  all<iw  of 
onr  using  to  the  greatest  advantage,  the  armed  forces  now  maintained 
by  this  country.     I  hope,  in  laying  a  scheme  before  you,  to  be  able  to 

Soint  out  that  our  armed  forces  maj'  easily  be  placed  in  a  condition  to 
efend  the  country  in  case  of  invasion,  an<l  also  to  give  the  means  for 
providing  larger  and  more  i^erfect  ex])e(litionary  armies  than  we  have 
nitherto  despatched  from  our  shores. 
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At  the  present  time  the  empire  has  620.000  men  under  arms,  con- 
sisting of  the  regular  army  200,000,  the  mihtia  and  yeomanry  130,000, 
the  volunteers  170,000.  and  120,000  regular  native  troops.  It  seems 
incredible  that  this  country,  with  a  force  of  620,000  men  under  arms, 
can  only  put  an  army  of  30,000  or  40,000  men  into  the  field. 

Let  us  enquire  how  we  should  be  situated,  and  what  we  should  do, 
if  the  country  were  threatened  with  invasion.     "We  should  call  out  our 
militia,  j-eomanry.  and  volunteers,  but  before  they  could  become  of  any 
use  the}'  would  have  to  receive  an  organization  corresponding  to  that 
of  a  regular  army.     A  mass  of  troops  would,  for  the  first  time,  be 
brought  together,  consisting  of  the  regular  army,  pensioners,  militia, 
yeomanry,  and  volunteers,  ^vithout  any  proper  proportion  between  the 
different  ai-ms  of  the  service,  and  scarcely  any  field  artillery.     The 
present  army  would  become  the  nucleus  for  the  formation  of  conw 
(Tarmee,  the  infantry  of  each  composed  of  a  few  battalions  of  tne 
regular  army,  and  a  proportion  of  regiments  of  militia  and  volunteers. 
The    remainder  of   the    militia   and   volunteers  would  garrison  our 
fortresses  and  coast  batteries,  and  the  militia  and  volunteer  artilleiy, 
with  the  regular  garrison  artillcr}^  would  man  the  guns.     The  army 
in  the  field  thus  composed  would  consist  of  from  150,000  to  200,000 
men,  divided  into  corj>8  of  20,000  or  30,000  men  each.     The  uifantiy  of 
this  army  would  be  indiffei-ently  armed,  but  in  a  tolerable  state  of 
discipline,  and  the  cavalry,  augmented  by  the  yeomanry,  would  be  in 
a  fair  proportion  to  it.     Tlie  other  bi'&nches  of  the  serxdce  would,  how- 
ever, be  quite  insufficient.     At  the  lowest  calculation  the  field  artilleiy 
should  number  450  or  GOO  guns,  a  force  foiu:  or  five  times  gpreater 
than  we  could  command,  and  it  would  be  almost  without  all  the 
services  that    render    an    anny  capable  of    mo^'ing,   such    as  the 
military  trains  and  pontoon  equipments.     The  oflScera  of  the  staft 
hastily  got  together,  though  admirably  educated  for  their  duties, 
woiild  nevertheless  bo  found  iueflicient  from  the  absence  of  system 
and  piovious  practice.     Conceive  the  confusion  and  waste  of  strength 
that  must   ensue.      Such   an  army  might  occupy  a  defensive  posi- 
tion  prepared   beforehand,   but  if  it   were   compelled  to  manoeuvre 
in  front   of  an   invading  enemj'  it   would  inevitably  be  bwken  up 
and  destroyi'd,  no  amomit  of  discipline  in  the  few  regular  battalioMi 
no  individual  gallantry  and  mtelligence  could  save  it  from  disaster— 
nothing  could  supply  the  want  of  organization.     To  make  our  bodies  of 
armed  men  of  any  use  for  such  a  contingency,  it  is  absolutely  neces- 
sary that  they  should  receive  an  organization  in  time  of  peace ;  and  as 
it  will  not  put  the  country  to  any  additional  ammal  expense,  th«e 
ap]>ears  no  reason  why  they  should  not  receive  it.     It  would  give  con- 
fid(Mico  to  the  nation,  and  save  it  from  those  jKjriodical  invasion  panics 
which  have  made  us  so  ridiculous  in  the  eyes  of  Europe. 

In  the  second  place,  how  are  we  prcjiared  to  send  an  expedi- 
tionary f(^rce  on  active  service,  such  as  that  to  Turkey  in  1854* 
Und(»r  our  present  system  we  sliould  have  to  despatch  our  soldiers 
(for  I  will  not  call  it  an  army)  from  tliis  country  by  battalions,  regi- 
ments of  cavalry,  and  batteries  of  artillery,  thereby  necessitating  the 
occupation  of  a  safe  [M)int  near  the  enemy's  froiitier,  in  order  firet  to 
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organize  an  Army  out  of  the  various  component  parts  there  collected, 
before  we  could  be  in  a  position  to  undertake  any  hostile  operations. 

It  happened  dui-ing  the  Russian  war  at  Gallipoli,  and  aftenvards  at 
Varna.  Supposing,  however,  tliat  ample  time  was  given,  it  is  evident 
that  no  army  formed  under  such  circumstances  could  be  really  efficient. 
We  should  have  a  repetition  of  the  great  expenditure  of  the  lives  of 
our  soldiers  and  the  national  money  which  occurred  during  the  first  part 
of  the  Crimean  war. 

"We  may  take  it  for  granted  that,  after  piT)\'iding  for  our  colonies, 
our  Army  should  be  organized  to  resist  invasion,  and,  so  far  at  least  as  its 
numbers  will  permit,  be  able  to  despatch  perfect  expeditionary'  armies, 
thereby  giving  security  to  the  country,  and  saving  enonnous  expendi- 
ture in  time  of  war. 

In  originating  a  scheme,  I  have  endeavoured  to  keep  the  following 
conditions  always  before  mc.  To  cause  no  additional  annual  expendi- 
ture ;  to  introduce  only  those  changes  which  appear  absolutely  neces- 
saiy ;  to  leave  existing  interests  undisturbed ;  to  allow  of  our  Army 
being  reduced  to  the  smallest  possible  hmits  in  time  of  peace,  con- 
Bcquently  maintained  at  the  smallest  possible  cost  to  the  country; 
and  to  be  sufficiently  comi)rehen8ive  to  embrace  all  our  various  military 
bodies,  enabling  our  Army  in  India  to  be  more  readily  available  for 
the  general  service  of  the  Empire. 

The  scheme  wliich  I  shall  now  lay  before  you  deals  only  with  the 
combatant  branches,  but  I  may  venture  to  say  that  the  new  ComptroUer- 
in-Gliief  will  find  it  far  easier  to  organize  the  non-combatant  branches 
to  meet  its  requirements,  than  to  accomplish  the  task  he  now  has  before 
him,  as  at  present  he  has  no  basis  to  work  from. 

With  the  present  strength  of  oiu"  forces,  we  ought  to  be  able  to 
place  in- the  field  for  the  defence  of  the  country,  at  the  shortest 
possible  notice,  an  army  of  180,000  or  200,000  men,  perfect  and  com- 
plete in  all  its  various  component  parts.  It  is  customary  in  these 
days  to  talk  of  armies  of  great  numerical  strength,  but  among  the 
vast  armies  of  the  Continent,  how  seldom  do  we  find  in  the  field,  at 
cme  point,  a  larger  army  than  this.  We  have  the  men  for  such  an 
army  ready  in  this  country,  and  they  only  require  an  organization  in 
time  of  j)eace  to  make  them  available  in  time  of  war. 

The  following  steps  appear  indispensable : — 

Ist.  To  concentrate  the  Army  to  a  greater  extent  in  the  United 
Kingdom. 

2nd.  To  divide  it  into  Corps  d'armC'e  of  etpial  strength,  and  distribute 
it  with  reference  to  them. 

8rd.  To  organize  the  militia  and  yeomanry,  so  that  they  can  readily 
join  the  regular  Corps  (Varmee, 

4th.  To  give  to  the  field  artillery  an  organization  which  will  render  it 
capable  of  rapid  expansion. 

6th.  To  form  dep6ts  for  the  establishment  and  instruction  of  a 
reserve  of  trained  men  for  the  different  services. 

Ist.  "  To  concentrate  the  Army  to  a  gieatcr  extent  in  the  United 
Kingdom,"  or,  in  other  words,  to  make  it  more  an  imperial  than  a 
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colonial  anny.  This  is  necessaiy  for  the  purpose  of  establishing  in 
the  United  Kingdom,  a  nucleus  for  the  formation  of  a  larger  and  more 
efficient  regular  Army  than  we  have  at  present. 

On  the  1st  January,   1868,  the  regular  Army  consisted  of  some 
200,000  men,  the  combatant  branches  of  which  are  divided  into — 

148  battalions  of  infantry. 
31  regiments  of  cavalry. 
31  brigades  of  artillery,  viz. : — 

6  brigades  of  horse  artillery. 
8        do.         field. 
14        do.         garrison. 
3        do.         of  mixed  field  and  garrison. 


30  companies  of  engmeers. 

1  troop  of  engineers. 
24  troops  of  military  train. 


Not  to  go  too  much  into  detail,  let  us  only  consider  the  distribution 
of  the  infantry,  as  the  other  services  should  generally  be  proportioned 
to  it.  There  are  52  battalions  of  infantry  on  the  Indian  establishment, 
and  96  on  the  British  establishment,  the  former  paid  for  by  India,  and 
the  latter  from  the  revenues  of  this  coimtry.  Of  those  on  the  British 
establishment  there  are  53  at  home,  and  43  in  the  colonies,  so  that  with 
the  regiments  in  India,  95  are  on  foreign  service,  and  53  on  home 
service.  But  7  of  these  latter  are  battalions  of  guards,  who,  as  a 
general  rule,  do  not  take  colonial  service  ;  so  that  there  are  only  46  at 
home  to  relieve  95  in  the  colonies.  Thus,  in  time  of  peace,  a  soldier  passes 
rather  more  than  two  years  abroad  to  every  year  he  does  at  home. 
If  it  is  desirable  to  shorten  the  term  of  foreign  service,  it  can  be 
done  witli  the  present  strength  of  our  Anny,  by  decreasing  the  niunber 
of  battalions  in  our  colonies ;  but  if  any  particular  colony  requires  more 
men,  the  strength  of  the  battalions  in  that  colony  may  be  increased 
very  considerably.  The  95  battalions  abroad  are  thus  distributed :  52 
in  India,  11  in  the  Mediterranean,  18  in  North  America  and  the  West 
Indies,  and  the  remaining  14  at  the  Cape,  New  Zealand,  Australia, 
Mauritius,  and  China. 

There  are  two  classes  of  colonies  ;  the  one,  such  as  Australia,  New 
Zealand,  the  Cape,  and  the  North  American  is  representative  and 
self -governing.  These  colonies  are  virtually  independent  of  the  mother 
country,  but  we  have  a  right  to  exjject  from  them  a  certain  amount 
of  assistance,  either  in  men  or  money,  so  long  as  they  claim  imperial 
protection.  Where  this  is  required  on  land,  they  must  estxiblish 
a  powerful  and  well-organized  militia  to  co-operate  with  our  regular 
army.  This  case  especially  applies  to  the  North  American  group,  as 
these  colonies  are  in  immediate  contact  with  a  large  and  powerful 
nation,  with  whom  they  may  some  day  be  at  war.  Australia,  New 
Zealand,  and  the  Cape,  not  being  placed  in  a  similar  position,  do  not 
require  to  mauitain  large  forces  of  militia,  they  need  only  be  pre- 
pared to  protect  themselves  from  naval  attacks,  or  hostihties  with  their 
native  tribes.   In  time  of  peace,  the  imperial  garrisons  are  unnecessary  in 
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these  colonies,  except  where  they  arc  recjuired  to  garrison  one  or  two 
naval  fortresses  for  imperial  purposes.  The  very  few  battalions  that 
are  now  stationed  in  them  could  be  of  little  use  in  time  of  war  without 
considerable  reinforcements. 

The  other  class  of  colony  consists  of  Gibraltar,  Malta,  Aden, 
Bermuda,  Mauritius,  and  Hong"  Kong.  These  are  chiefly  kept  as  naval 
arsenals  and  coaUng  stations.  We  are  to  a  great  extent,  dependent 
upon  th«?m  for  the  maintenance  of  our  connnand  of  the  seas,  and 
conscfpiontly  our  naval  supremacy,  and  for  the  safety  of  our  mer- 
cantile marine,  when  we  are  at  war  with  a  powerful  maritime 
nation.  No  expense  or  care  should  be  spared  in  strengthening  tliese 
colonies.  They  should  be  fortified  and  strongly  garrisoned,  and  pro- 
tected by  every  means  in  our  power.  If  we  reduced  the  garrisons  of 
our  repix'sentativc  colonies,  we  could  bring  to  this  coimtry  at  least 

C  battahous  from  North  America, 

3  „  the  Cape, 

3  ,,  New  Zealand  and  Australia, 

and  I  hoi>e  to  show  that  by  doing  so,  we  should  be  in  a  better  position 
than  we  are  at  present  to  provide  for  their  defence  in  time  of  war. 
The  number  of  regiments  at  home  would  then  be  58,  exclusive  of  the 
Guards,  luid  there  would  be  only  83  abroad,  instead  of  i)5  as  at  present. 

The  second  step  is  to  divide  our  regular  army  into  corps  (Varni6e  of 
equal  strength,  and  to  distribute  it  with  reference  to  them. 

The  Administrative  units  of  an  army  vaiy  according  to  different 
circumstances,  and  may  be  as  in  ours,  a  battalion  of  infantry, 
regiment  of  cavalry,  or  battery  of  artillery.  The  Tactical  unit  is 
much  the  same  for  all  modern  armies,  it  is  called  a  Co7'j)3  (Tarmee^ 
composed  of  all  arms  of  the  service,  infantry,  cavalry,  artillery, 
engineers,  and  trains  in  proper  jiroportion  to  one  another.  If  the 
Tactical  units  are  not  proix;rly  maintained  in  time  of  peace,  it  is 
impossible  that  an  army  can  be  effective  in  time  of  war.  The  Admi- 
uistrative  units  may  remain  as  they  are  at  present,  but  Tactical 
imits  must  bo  formed,  if  we  require  our  army  for  any  other  purpose 
than  that  of  finding  small  garrisons  for  our  colonies. 

Some  time  shice  a  committee  of  oflicers  assembled  to  consider  the 
'*  equipment  and  supply  of  an  army  in  the  field,"  but  they  were  first 
obliged  to  decide  the  relative  strength  of  the  different  branches  of  the 
army,  or  what  should  be  in  short,  the  Tactical  unit.  They  came  to 
Uie  conclusion  that  it  should  be  a  Corps  d\xrm€e  of  about  1G,000  men, 
composed  as  follows,  viz. : — 

12  battalions  of  infantry, 
3  regunents  of  cavalry, 
12  guns,  horse  artillery, 
3G  guns,  field  artillery, 
3  companies  of  engineers, 
I  troop  of  engineei*s, 
8  troops  of  military  train, 

divided  into  two  divisions,  and  each  division  into  two  brigades,  the 
cavalry  fonning  a  separate  brigade. 
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Now  as  this  corps  d'armee  appears  suitable  to  our  army,  we  will  take 
it  for  our  Tactical  unit.  Our  preseut  regular  army  would  form  12  corps 
of  this  strength ;  and  5  of  these  I  propose  to  allot  to  India. 

AVe  will  now  consider  how  the  different  arms  of  the  service  are  pro- 
portioned to  attain  this  object. 

First,  the  infantry.  At  present  we  have  seven  battalions  of  guards, 
and  141  battalions  of  line,  in  all  148.  For  the  12  corps,  we  require 
144 ;  4  battalions  of  infantry  might  therefore  be  reduced. 

Next  the  cavalry;  we  have  31  regiments.  Cavalry  (and  also  horse 
field  artillery  and  military  train)  is  only  required  for  11  Corps  d^armde^ 
because  the  corps  which  garrisoned  the  Mediterranean  fortresses  would 
not  need  any.  The  number  of  regiments  therefore  necessary  for  the 
11  corps  would  be  33 ;  two  additional  regiments  therefore  are  required. 

Wc  now  come  to  the  horse  artillery,  which,  like  the  cavaliy,  is  only 
required  for  11  corps.  In  considering  the  number  of  guns,  it  must 
here  be  stated,  that  the  batteries  of  horse  and  field  artiUerj'  in  India 
will  need  twice  as  many  guns  as  those  on  the  British  establishment, 
the  reason  for  which  will  be  explained  when  we  come  to  the  distri- 
bution of  the  different  corps  d'armee  ;  so  that  we  shall  want  in  all  for 
our  11  corps,  about  192  guns;   at  present  there  are  180. 

The  proportion  of  guns  of  field  artillery  required  for  a  corps  is  36. 
Giving  double  this  number  to  each  of  the  5  corps  in  India,  we  require 
for  the  11  corps  576  field  guns.     We  have,  now,  I  believe,  about  468. 

The  next  service,  viz.,  that  of  the  Engineers,  requires  3  companies 
and  1  troop  for  each  Corjjs  d^armee;  the  army  in  India  employs  native 
sappers,  so  the  remaining  6  corps  require  18  companies  and  6  troops. 
These  are  for  service  with  the  corps  (Tarmce  in  the  field,  and  not  for  sieges, 
as,  on  account  of  the  various  antics  which  engineers  are  then  called 
upon  to  perform,  these  numbers  are  not  sufficient.  At  present  we 
have  30  companies  and  1  troop. 

Lastly ;  the  military  train.  The  complement  is  8  troops  for  a  corps, 
so  our  11  corps  require  88.  At  present  there  are  only  24,  but  40  of 
these  additional  troops  would  be  maintained  by  India  for  the  5  corps 
in  that  country.  These  troops  according  to  our  present  system,  are 
made  up  to  a  strength  of  about  140  men  each  when  on  service,  giving 
in  all  about  1,100  men,  scarcely  one-third  of  that  which  is  considered 
necessary  in  the  Prussian  army. 

It  appears  then  that  the  different  arms  of  the  Service  required  to 
form  our  Army  into  12  corps  are  proportioned  thus.  The  infantry  have 
4  more  battalions  than  are  necessary.  Of  cavalry,  theix)  are  20  regi- 
ments on  the  British  establishment,  and  as  we  should  only  want  18, 
there  would  be  two  to  spare.  These  would,  however,  be  required  by 
India.  The  horse  artillery  would  require  12  additional  guns,  6  of 
these  being  for  the  Indian  establishment.  The  field  artillery  would  have 
to  be  augmented  by  about  108  guns,  66  of  these  for  the  British 
establishment,  and  the  remainder  for  India.  The  strength  of  the 
engineers  should  be  increased ;  and  the  military'  train  would  have  an 
addition  of  64  troops,  of  which  only  24  would  be  wanted  for  the  Bntish 
establishment,  and  the  rest  for  India.  Thus  we  should  have  a  reduc- 
tion, on  the  Bntish  establishment,  of  about  3,500  men,  and  an  increase 
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of  abont  6,000  for  the  field  artillery,  military  train,  and  enginocrs, 
leaving  a  balance  of  increase  of  2,500.  These  men  can  bo  obtained 
without  extra  cost,  by  a  corresponding  reduction  in  the  infantry  bat- 
talions, which,  when  occasion  requires,  can  bo  augTiientcd  with  much 
greater  facility  than  the  other  services  can  be  created. 

The  12  cot*p8  (Tannee  would  be  distiibut^d  as  follows,  viz. : — 

5  in  the  United  Kingdom, 
1  in  the  Mediterranean, 
1  in  North  America  and  the  West  Indies, 
5  in  India,  with  portions  of  a  corps  at  the  Cape,  Mauritius, 
Ceylon,  Singapore,  and  Cliina. 

The  5  corps  in  the  United  Kangdom,  when  made  up  to  their  full 
strength,  would  give  an  army  of  80,000  men,  ready  at  a  very  short 
notice  for  service  in  the  field  abroad  ;  the  home  garrison  being  taken 
up  by  the  militia. 

The  ordinary  distribution  of  tho  5  corps  at  home  might  be  as  fol- 
bwB: — 

Ist  Corps,  of  whom  the  guards  would  form  a  considerable  jvortiou, 
in  and  around  London. 

2nd  Corps  in  the  south-eastern  district,  at  Dover,  Sliomcliffe,  Chat- 
ham, &c. 

8rd  Coriis  in  the  south- westom  district,  at  Portsmouth,  Plymouth, 
Winchester,  and  including  the  permanent  barracks  at  Aldershot. 

4th  Corps,  a  division  in  the  westeiii  district,  and  a  division  in  the 
nordiern. 
5ih  Coq)S  in  Ireland. 

The  garrisons  of  Malta  and  Gibraltar  would  require  the  strength  of 
a  corps,  and  would  have  a  division  and  head-quarters,  say  at  Malta, 
the  other  division  being  at  Gibraltar.  The  corps  in  North  America  and 
tho  West  Indies  should  be  thus  distributed,  viz.,  a  division  in  Canada,  a 
brigade  in  Nova  Scotia  and  New  Brunswi<'k,  and  a  brigade  in  the  West 
Inoicfl  and  Bermuda,  to  which  the  native  West  Indian  regiments  should 
be  attached. 

With  reference  to  the  5  corps  in  India  and  the  other  Oriental  colonies  ; 
the  following  are  some  of  the  chief  reasons  for  including  all  these 
htterwith  India. 
iBt,  To  suit  the  general  scheme  for  this  organization. 
2iid.  In  respect  to  the  ganison  of  c^)lonies  within  the  tropics,  ex- 
perieoco  shows  that  wherever  European  soldiere  are  so  employed,  there 
dumld  be  with  them  at  least  an  equal  nmnber  of  native  troops  to 
perform  those  duties  which  entail  such  heavy  losses  uix>n  Euroi>eans, 
■nd  which  natives  c«an  discharge  without  detriment.  If  this  had 
•heays  been  done,  we  should  not  have  so  lately  witnessed  the  great 
1m8 sustained  b}^  a  British  regiment  at  IFong  Kong.  I  was  in  China 
when  it  tocjk  place,  and  I  know  that  the  duties  the}"  were  called  upon 
tw  perform  could  have  been  done  more  efficiently  by  a  regiment  of 
MUve  troops,  and  at  a  great  saving  of  expense  to  the  country. 
Native  troops  should  then  be  employed  at  all  stations  within  the 
topics,  and  Intlia  is  the  country  from  which  they  might  most  readily 
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bo  obtained.     They  sliould  only  be  to  save  the  European,  not  to  super- 
sede him. 

3rd.  In  the  event  of  England  being  engaged  in  a  war  with  a 
powerful  maritime  nation,  it  would  be  necessary  to  place  considerable 
garrisons  in  Ilong  Kong,  Singapore,  and  Mauritius,  in  order  to  guard 
om*  docks,  naval  dep6ts,  and  coaling  stations,  and  to  enable  our  fleets 
to  keep  the  sea  and  protect  our  commerce.  The  I'einforcements  for 
these  garrisons  should  come  from  India,  which  would  be  the  base  for 
their  defence,  England  being  too  far  distant,  and  it  may  be  presumed, 
having  already  quite  enough  on  her  hands. 

4th.  The  expeditionary  coi*ps  required  from  time  to  time  for  our 
wars  with  China,  Japan,  or,  as  at  the  present  time,  with  Abyssinia, 
would  be  more  readily  supplied  from  India  than  from  this  country. 

These  considerations  should  be  taken  into  account  in  devising  a 
scheme  for  the  organization  of  our  Army  in  India.  The  &ve  corps  in 
India  should  be  incorporated  with  the  Native  Indian  Army,  and  their 
strength  would  then  be  doubled  by  adding  to  them  an  equal  propor- 
tion of  natives.      Thus  each  corps  would  consist  of 

j^ ,    (12  Battalions  of  European  Infantry, 
"^^    (12  do.        Native  do. 

P    r    3  Regiments  of  European  Cavalry. 
(    3  do.        Native  do. 

24  Guns  of  Horse  Artillery. 
72       do.     Field        do. 

6  Companies  of  Native  Sappers. 

8  Troops  of  Militaiy  Train  (double  strength). 

Each  corps  would  be  divided  into  two  divisions,  each  division  into 
two  brigades,  the  Cavalry  forming  a  brigade.  A  considerable  portion 
of  the  Native  Indian  Army  might  be  abaorljed  in  this  way,  especially 
if  each  Native  battalion  were  made  up  to  a  strength  of  1,000  men.  To 
give  a  proper  proiX)rtion  of  artillery,  there  should  be  eight  guns  to 
a  battery,  and  the  men  required  to  make  up  the  necessary  numbers 
above  the  European  strength,  might  be  natives:  this,  to  a  certain 
extent,  was  the  case  formerly,  as  the  drivers  of  a  battery  of  artillery 
were  natives.  Such  an  organization  as  this  would  have  been  found 
most  advantageous  during  the  present  Abyssinian  campaign.  When 
it  was  decided  on  that  an  expedition  should  be  sent,  and  as  soon  as  its 
strength  was  determined,  it  would  only  have  been  necessary  to  have 
ordered  a  division  of  the  Anny,  near  the  port  of  embarkation,  to 
prepare  for  active  service,  and  eveiy  one  connected  with  it  would 
have  known  what  was  required  of  him  ;  the  nucleus  for  the  military 
train  would  have  existed,  and  might  have  been  temporarily  re- 
inforced from  other  divisions  without  having  to  create,  in  time 
of  emergency,  the  land  transport  corps,  of  which  we  have  heard  bo 
much  lately.  Under  this  head  alone,  the  saving  of  expense  in  the  Abys- 
sinian Expedition  would  have  been  sufficient  to  cover  the  cost  of 
maintaining  the  nucleus  of  military  trahi  for  the  corps  in  India  for  a 
considerable  time.  This  body  of  military  train  would  have  enabled  the 
expedition  to  have  proceeded  on  its  march  with  only  just  sufficient  delay  to 
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make  the  roads  practicable.  Had  the  expedition  been  fonncd  of  one 
of  these  divisions  of  the  Indian  Anny.  it  would  have  consisted  of  a  body 
of  men  aceustouied  to  work  together,  instead  as  at  [>resent,  of  detach- 
mcuts  from  so  many  different  corps. 

The  present  distribution  of  the  anny  in  India  would  readily  accord 
with  that  of  the  five  corpa  (farmee,  but  one  of  them  would  have  to 
find  lialf  a  brigade  for  China,  half  a  brigade  for  Ceylon  and  Singapore, 
aud  a  brigade  between  the  Cape  and  the  Mauritius. 

At  the  present  moment,  there  are  52  European  regiments  in  India,  so 
that  with  two  in  Chuia,  two  in  Ceylon  and  the  Straits  Settlements,  two 
in  the  Mauritius,  and  two  at  the  Cape,  we  shcndd  have  60  battahons,  the 
number  requiivd  for  live  coi^ps  iVannee.  With  this  organization,  sup- 
pose at  any  time  we  want  an  army  for  service,  such  for  instance  as 
that  which  was  sent  to  assist  Sir  Kal])h  Abercrond)ie,  a  corps 
iTamitt  of  32,000  men  could  be  dispatched  on  the  shortest  possible 
notice,  perfect  and  complete  in  all  its  diflerent  requirements  ;  wheieas, 
under  the  present  system,  a  great  length  of  time  would  be  required  to 
get  such  a  body  of  men  ready  to  take  the  field,  and  with  a  certainty 
of  the  expedition  breaking  down,  bcc^iuse  it  would  be  necessary  to 
create  for  it  in  time  of  war,  an  organization  that  should  have  existed 
to  a  great  extent,  in  time  of  i)eace.  This  then  is  the  8iH:ret  of  our 
numerous  failures  hi  sending  expeditions  on  active  service. 

If  it  is  diflicult  to  extend  the  corps  organization  to  that  portion  of 
our  anny  in  the  col<mie>»;  the  army  in  the  United  Kingdom  and  in 
India  should  at  all  events  be  divided  into  tactical  units  or  lorjys  d'atttieey 
then  the  garrisons  of  the  colonies  would  remain  as  at  jnesent,  with 
the  exception  of  the  witlidi-awal  of  12  battalions  from  the  represen- 
tative colonies;  the  reliefs  of  the  anny  being  cari-ied  out  as  hereto- 
fore. I  do  not  anticipate  that  this  scheme  "for  the  organization  of 
our  regular  Anny"  ctjuld  be  carried  out  without  some  difliculties  to 
be  overcome,  but  the  want  of  a  general  plan  is  so  urgent  as  quite  to 
over-balance  them,  and  the  necessity  for  it  will  be  more  apparent  when 
we  consider  the  next  proixjsition — which  is  the  most  unportant  for  the 
defence  of  our  count  rv,  viz. : — 

To  organize  the  Militia  and  Yeomanry  so  that  they  can  readily  join 
the  five  regidar  cojpi<  (Vannee  in  the  United  Kingdom.  This  is  ren- 
dered necessary,  because,  with  the  present  organization,  the  Militia 
and  Yeomanry  cannot  act  efliciently  with  the  regular  Army.  Every 
battalion  of  Militia  and  regiment  of  Yeomanry  should  belong  to  some 
cotj)s  darmee  of  the  regular  Army,  and  occa.sionally  be  trained  with  it 
iu  time  of  peace.  The  plan  I  propose,  wmII  enable  these  five  corps  (Cannee 
to  be  at  once  doubled  and  raised  to  an  effective  strengih  of  100,000 
men. 

The  [Militia  Infantry  now  consists  of  135  battalions ;  this  number  of 
battalions  is  more  than  is  required  for  the  actual  garrison  <iuties  of  the 
United  Kingdom;  after  reserving  a  sufficiency  for  these  duties,  therefore, 
let  us  give  the  remainder  an  organization  that  will  enable  them  at  once 
to  Join  the  regular  Anny.  On  account  of  the  increased  means  of  commu- 
nication by  railway  and  steam,  theixj  is  no  longer  that  necessity,  which 
formerly  existed,  for  scattering  the  head-cjuarters  of  the  regiments  so 
much.     I  therefore  propose  to  take  the  135  battalions,  and^  without 
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incroa-siiig  the  total  number  of  men,  to  make  60  regiments,  eadi  of 
three  battahoiis;  the  first  battaUon  to  join  the  regTilar  Army;  the 
second  to  perform  garrison  duties,  and  the  third,  as  a  depot  battalion,  to 
form  a  reserve  for  the  instruction  of  recruits  before  they  join  the  fcrst 
or  second  battalions,  and  also  to  enrol  on  their  strength  large  bodies 
of  men  us  reserves  for  every  service,  who  would  be  available  when 
required.  This  could  be  carried  out  in  the  following  manner.  Take 
the  men  most  willing  to  servo  and  undergo  more  efficient  training,  and 
put  them  into  the  first  battalions,  and  let  each  of  these  battalions  be 
1,000  strong — in  all  60,000  men.  In  the  second  battalionB  place 
those  men  who,  from  various  causes,  are  unable  to  give  up  80  much  of 
their  time  for  training ;  and  if  each  of  these  battalions  consisted  of  600 
men,  they  would  be  sufficient  for  the  ordinary  garrison  duties.  These 
secoiid  battalions  would  then  require  36,000  men ;  but  if  the  pensioners, 
15,000  strong,  bo  incorporated  with  them,  then  they  will  only  require 
21,000  men,  or  81,000  for  the  first  and  second  battahons. 

In  the  tliird  or  dep6t  battalions,  I  would  place  the  twdve  years' 
service  men,  who  now  form  the  new  "  Army  of  Reserve,"  and  also  the 
"  Militia  Reserve,"  because  from  the  former  we  might  obtain  the  drill 
instructors  which  we  require  for  our  recruits.  They  should  also  have 
men  enough  to  fill  up  the  ranks  of  the  regular  Army  in  time  of  pro- 
bable invasion.  For  this  purpose,  inducements  should  be  held  out  to 
men  to  enrol  themselves  on  their  strength  and  go  through  a  course  of 
instruction ;  and  these  men  should  bo  enhsted  on  the  understanding 
that  they  were  to  serve  in  the  regular  Army  in  the  event  of  invasion. 
All  recruits,  before  joining  the  first  and  second  battahons  should  receive 
their  training  in  these  depot  battalions,  and  be  thus  fitted  at  once  to 
take  their  places  in  their  regiment.  The  first  battalions  should  be 
broken  up  as  little  as  possible,  in  time  of  war,  by  men  volunteering  for 
service  into  the  regular  Army,  as  that  is  the  time  when  they  are 
required  to  be  most  efficient. 

With  regard  to  the  Yeomanry,  I  would  adopt  a  somewhat  similar 
system.  At  present  it  consists  of  48  corps,  numbering  about  14,000 
men.  The  present  organization  of  these  corps  and  their  limited  periods 
of  training  will  not  allow  of  their  acting  efficiently  with  the  regular 
Army.  1  propose  that  it  should  consist  of  15  corps,  each  corps  of  2 
regiments.  Like  the  first  battalions  of  militia,  the  first  regiments 
of  each  corps  might  be  composed  of  men  to  serve  with  the  5  regular 
corps  (fannie,  and  give  up  more  time  to  their  annual  training.  The 
second  regiments  should  consist  of  men  who  could  only  give  the 
limited  time  for  training  which  they  do  at  present,  but  they  would  be 
available  for  garrison  duties  if  called  upon.  The  first  regiments  should 
be  about  G50  strong,  and  the  second  300  ;  the  formei*  would  give  the 
means  of  doubling  the  cavalry  of  the  5  coj'2)s  (Tannee  when  required, 
3  reg"inients  to  each  corps. 

By  effecting  this  change  in  the  organization  of  our  militia  and 
yeomanrj^  we  could  find  men  at  any  moment  to  double  the  stnmgth 
of  the  regular  Annyin  the  United  Kingdom  ;  but  it  would  be  necessary 
for  the  efficiency  of  the  whole,  that  they  should  sometimes  join  the 
regular  corps  (Tafinie  in  time  of  peace.     For  this  object  camps  should 
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be  occasionally  funned  for  the  instruction  of  thediff<»roiit  corps,  and  the 
militia  and  j-eonianr}'  should  join  for  a  short  time  their  corps  ffarmec,  and 
be  attached  to  the  brigades  of  infantr}''  and  cavahy  to  whicli  they  belong, 
raisin/Ef  the  corps  ahnost  to  its  strength  to  resist  invasion.  Thus  the  corps 
eTarmee  in  the  Tjondon  district  might  be  encamped  on  sonic  convenient 
site  south  of  the  Thames,  and  be  joined  by  its  niihtia  andyeoinanry,  whilst 
that  in  the  south-western  district  would  encamp  on  some  of  the  large 
heaths  or  commons  in  liampshirc,  and  the  corps  in  the  soutli-eastern 
district,  in  West  Kent  or  hsussex.  Each  of  these  corps  (Varmve  would 
represent  at  its  full  war  strength,  32,000  men,  and  the  three  might 
march  to  a  central  camp  for  a  sliort  i)eriod,  forming  an  army  repre- 
senting 9G,000  men,  and  afford  the  generals  and  stall  some  practice  in 
moving  lai'gc  bodies  of  troops.  The  co7ps  (Vamu'c  in  the  (>tht.*r  dislricts 
might  occasionally  encamp  in  smaller  bcKlies — by  divisions,  or  brigades 
at  least,  with  the  yeomanry  and  militia  attached  to  them. 

Such  a  system  as  this  wouhl  thoroughl}-  test  the  training  of  the 
whole,  and  enable  the  5  corps  iTarmee  when  refjuiivd,  to  assemble  for 
active  service  without  the  least  delay  or  confusion,  whilst  the  Oflicers 
of  the  staff  would  know  what  was  required  to  complrte  and  render 
them  fit  to  take  the  field.  They  would  form  an  army,  in  short,  as 
well  organized  as  either  of  the  Prussian  armies  which  invaded  Bohemia 
in  1866,  provided  the  non-combatant  branches  corres[K)nded  to  its 
wants. 

The  Militia  artillery'  should  riMnain  as  at  present,  as  its  services 
would  be  inyaluable  in  manning  the  guns  of  our  (roast  batteries  and 
fortifications,  in  conjunction  with  the  regular  garrison  and  Volunteer 
artilleiy. 

The  next  step  is  to  give  the  field  artillery  such  an  organization  as 
to  render  it  cai)able  of  expansion.  Such  a  force  of  infantry  ainl  cavalry 
as  we  have  described  ivquires  a  projK'r  proportion  of  firM  artillery. 
We  want  for  the  fivQ>  corps  (ranitce  120  guns  of  horse  artillery,  and 
860  guns  of  field  artillery.  According  to  the  piesent  system,  tliis 
would  be  80  batteries  of  G  guns  each — a  great  many  more  than  we 
now  have.  To  be  able  to  obtain  this  number  of  guns  as  quickly  as 
possible,  wc  should  have  more  batteries,  with  fewer  giuis  in  each,  as 
it  is  far  easier  to  hicrease  the  numl)er  of  guns  in  a  battery  than  to 
create  new  batteries  in  a  time  of  emergency;  and  instead  of  having 
80  batteries  of  6  guns  in  time  of  peace,  it  would  be  better  to  have  (>() 
batteries  of  4  gims  to  bo  increased  to  8  guns  in  time  of  war.  This 
organization  would  allow  of  our  field  artillery  being  doubled  in  tho 
shorte'^t  possible  time.  1  would  apply  this  system  to  the  \vlu)le  of 
our  field  artillery,  as  it  would  also  Ik3  necessary  f«>r  India. 

A  brigade  of  artillery  should  supply  the  wants  of  a  corps  (Tarmvr. 
and  consist,  in  time  of  [x»ace,  of  o  troops  of  horse  artillery,  and  D 
field  batteries  of  4  guns  each.  In  time  of  war  these  batteii<*s,  in- 
creased to  8  guns,  would  give  the  number  required  for  a  corp$  tVarnu-c 
at  its  war  strength,  viz.,  21  guns  horse  artill(My,  and  72  gmis  liokl 
artillciy.  In  time  of  i>eace,  when  these  brigades  joined  their  respec- 
tive corps  tTarmie  in  cam]),  and  the  batteries  were  increased  to  ^<  guns, 
they  could  make  use  of  the  horses  from  the  second  line  of  wuggoiis  U)X 
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the  extra  guns,  and  leave  the  waggons  at  the  different  stations  they 
came  from ;  or,  if  any  difficulty  was  experienced  in  this,  they  need 
only  be  increased  by  2  guns. 

We  have  now  come  to  the  last  st^p,  which  is  to  form  depdts  for 
establisliing  and  training  a  reserve,   so    as  to   supply  men  for  the 
different  services.     The  third  battalions  of  miUtia  would  furnish  the 
men    for  our  battalions  of  infantry ;    those    for  the   other  branches 
could  be  obtained  in  the  following  manner: — Attach  to  each  of  the 
60  third  or  dep6t  battalions  of  militia,  a  depot  battery  for  the  field 
artilleiy,  a  depdt  company  of  engineers,  and  a  depot  troop  of  military 
train.      They  must  be  composed  of  men  who  will  serve  with  the 
coiTesponding  regular  branches  of    the  Army  in  time  of    probable 
invasion,  and  during  a  portion  of  their  annual  training.     Eadi  depdt 
battery  of  artillery  should  consist  of  about  120  men  (a  proportion  of 
v.'hom    should    be  drivers),  and   be    trained  by  competent  artillery 
instructors,   and  commanded  by  an  Officer  who  has  served  in  the 
rcgoilar  Ai*my.     If  the  twelve  years'  service  men  from  the  artillery 
were  enrolled  in  these  batteries,  there  would  be  no  lack  of  instruc- 
tors.    In  the  same  wa^*  I  would  establish  a  depot  company  of  en- 
gineers.  If  each  company  consisted  of  from  30  to  40  men,  it  would  be 
sufficient,  they  could  also  be  instnicted  by  the  twelve  years'  service 
men,  like  the  ai*tillery ;  an  Officer  who  had  served  in  the  regular  en- 
gineers might  be  appointed  to  command,  or  as  an  insp<»ctor  to  a 
certain  number  of  companies.     Depot  troops  of  military  train  might 
also  be  established,  consisting  of  men  who,  from  their  knowledge  of 
horses,  would  make  drivers,  and  the  number  of  men  in  them  might 
be  unhmited.     The  five  regular  corps  (Tarmee  could   thus  be  raised 
immediately  to  80,000  men ;  and  by  means  of  the  organization  j)roposed 
for  the  militia  and  yeomaniy,  they  could  at  once  be  doubled,  and  form  a 
perfect  and  complete  army  of  100,000  men,  around  which  all  the  armed 
force  of  the  kingdom  might  rally  to  resist  mvasion. 

Now,  if  such  an  organization  as  this  existed,  on  the  order  being 
given  for  any  corps  ctaiinee  to  be  put  on  the  war  footing,  it  could  be 
done  without  delay  or  confusion,  and  be  ready  to  take  the  field  in  the 
shortest  possible  time.  Every  Officer  and  soldier  would  serve  in  it  with 
the  greatest  confidence.  As  it  is  at  present,  we  cannot  feel  otherwise 
than  that  we  have  an  Army  which  might  fail  in  the  hour  of  need 
through  want  of  organization.  Contrast  one  of  these  corps  tVarmee 
with  a  Prussian  corps.  Our  British  corps  would  consist,  in  round 
numbers,  of  24,000  infantry,  3,600  cavalry,  96  guns,  600  engineers, 
1,100  military  train,  whilst  the  Prussian  consists  of  25,600  infantry, 
3,500  cavalry,  96  guns,  618  engineers,  3,700  train.  They  arc  almost 
identical,  with  the  exception,  however,  of  the  military  train,  which  is 
3J  times  stronger  in  the  Prussian  corps.  We  know  how  admirably 
organized  the  Prussian  coips  (Tarmee  were  found  to  be,  it  is,  therefore, 
no  disparagement  to  ours  that  they  should  be  like  them. 

This  scheme  would  allow  our  army  to  be  reduced  to  the  lowest 
possible  limits  in  time  of  peace,  as  it  would  only  be  necessary  to 
have  a  sufficiency  of  trained  men  hi  resei^ve  with  the  dep6t  battalions 
of  militia  to  be  able  at  once  to  fill  up  the  different  services  to  their 
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full  strength  to  resist  invasion.  Our  battalions  might  not  be  so 
perfect  as  they  now  are,  but  the  whole  Army  would  be  much  more 
cfiSdent. 

I  remarked  at  the  beginning  of  my  lecture  that  this  organization 
could  be  carried  out  without  incurring  extra  annual  cost.  A  primary 
expense  would  be  caused,  however,  by  having  to  construct  barracks 
at  the  head-quarters  of  each  of  the  sixty  regiments  of  militia. 
There  would  also  be  a  further  expense  entailed  upon  tlie  country  in 
acquiring  the  right  to  encamp  troops  on  convenient  heaths  and  com- 
mons, and  for  the  purchase  of  sites  for  that  object.  As  it  is 
necessary  to  increase  some  of  the  branches  of  the  service,  such 
as  the  field  artillery  and  military  trains,  to  enable  them  readily 
to  meet  the  requirements  of  the  army  in  time  of  war,  it  could  be  done 
without  expense  by  shghtly  reducing  the  strength  of  the  battalions 
of  infantry.  It  nas  been  stated  before,  that  infantry  is  inefficient 
without  the  other  services,  and  when  required  can  be  more  readily 
increased. 

Any  one  who  considers  the  present  organization  of  our  army  cannot 
but  feel  surprise  and  astonishment  that  the  country  should  for  so  long 
a  time  have  submitted  to  an  enormous  extra  ex|)enditure  in  time 
of  war  for  want  of  organization  and  a  j)ropcr  proportion  l)etween 
the  services  in  time  of  peace.  We  know  how  the  army  suffered  in  the 
sieges  during  the  Peninsular  war  for  want  of  a  sufficient  engineer  corps 
and  sie^  train.  If  the  infantry  had  been  3,000  or  4,000  less,  and 
the  engineers  and  artillery  increased  by  that  number  of  trained  men, 
what  a  loss  of  life  would  have  Ixjen  saved  !  We  need  only  go  back  to 
the  army  in  the  Crimea,  with  its  inadequate  force  of  engineers,  and 
without  any  mihtary  train,  to  see  how  differently  it  would  have  been 
situated  had  only  1,500  of  the  infantry  been  trained  sappers,  and 
2,000  employed  as  military  train.  It  was  well  known  before  the 
Crimea  that  raibroads  would  play  an  important  pail  in  future  wars, 
and  consequently  the  engineers  of  our  Army  should  have  been  trained 
in  their  constniction  and  use.  The  1,500  additional  sappei-s  might 
have  been  used  as  infantry  if  required,  but  employed  in  their  legiti- 
mate occupation,  they  would  have  saved  the  great  expense  of  the  army 
works  corps,  and  have  made  a  tramway  or  light  railway  from  Balaclava 
almost  to  the  front  before  the  Anny  l)egaii  to  die  from  starvation  and 
exposure.  What  would  not  a  military  train  2,000  strong  have  done 
towards  saving  our  army  from  destruction  ?  Under  these  circumstances 
I  think  we  may  come  to  the  conclusion  that  it  would  have  been  better 
to  have  Imd  3,500  less  infantry  in  the  Crimea,  and  to  have  employed 
this  body  of  men  in  the  above-mentioned  manner,  as  they  would  have 
saved  the  remainder  from  destruction.  We  are  now  very  little  better 
off  than  we  were  during  the  Crimean  war ;  we  have  a  larger  force 
of  field  artUlery,  and  a  small  body  of  military  train,  but  if  we  were  to 
put  30,000  men  into  the  field  to-morrow,  we  could  not  undertake  any 
operations  a  few  marches  away  from  our  ships. 

In  considering  the  subject  of  the  volunteers,  although  at  different 
times  there  has  been  a  large  force  of  them  in  England,  we  find  the 
present  movement  is  quite  one  of  recent  date.     It  is  notlung  more  than 
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what  should  always  exist,  as  every  able-bodied  man  should  be  trained 
in  the  use  of  the  national  weapon,  whether  it  be  a  sword,  a  bow  and 
arrow,  or,  as  in  the  present  day,  a  rifle.  In  these  times,  however,  it  is 
also  neccssaiy  that  they  should  be  able  to  act  in  bodies,  and  thus  the 
battalion  and  company  drill  is  required.  The  present  volunteer  move- 
ment is  essentially  battxvlion,  and  if  they  will  train  themselves  in 
the  use  of  the  rifle  and  learn  their  battalion  drill,  that  is  all  that 
we  should  expect  from  them.  If  we  try  to  give  them  the  organization 
of  a  regular  Army,  we  shall  be  going  too  far,  as  they  coidd  not  be 
really  effective  without  all  the  other  branches  of  the  Service,  such  as 
field  artilleiy,  cavalry,  and  mihtary  train,  besides  the  nfon-combataiit 
branches.  For  170,000  volunteers,  the  number  of  field  gons  required 
would  be  at  least  500,  and  without  any  disparagement  to  the  vbluu- 
teers,  I  think  it  quite  impossible  that  they  could  produce  such  a  foroe 
of  field  artillery  fit  to  take  the  field.  If  the  movement  continues  with 
itB  battalion  organization,  it  will  be  found  of  the  greatest  use  to  the 
country  in  case  of  emergency ;  but  if  we  attempt  to  give  it  an  Army 
organization,  it  would  tend  to  give  the  country  a  feeling  of  false 
security. 

It  is  thus  that  I  would  utilise  our  volunteers.  When  the  corps 
(Tannee  were  called  out  to  oppose  an  invasion,  I  would  attach  to  eadi 
brigade  of  infantry  two  battalions  of  volunteers.  If  the  battalioDS 
were  600  strong,  which  is  a  fair  average,  it  would  absorb  24,000  at 
once ;  but  if  a  little  time  were  given,  the  infantry  brigade  might 
be  divided  and  take  48,000  volunteers  or  more.  Very  large  garrisons 
would  be  required  for  our  dockyards,  and  here  our  volunteers  would 
be  of  the  greatest  service ;  Portsmouth  could  employ  at  least  40,000 
or  50,000,  Chatham  30,000,  Dover  20,000,  Plymouth  40,000,  Pembroke 
30,000 ;  in  round  numbers  for  these  places  alone,  170,000,  and  there  is 
also  the  north  of  England,  Scotland,  and  Ireland.  The  garrisoning 
of  these  important  places  would  give  work  enough  for  our  volunteers, 
and  by  liberating  our  Army  of  160,000  or  200,000  men  for  service  in 
the  field,  they  would  enable  it  to  hold  its  own  against  any  probable 
invading  force.  Behind  the  fortifications  of  our  dodcyards  the 
volunteers  would  quickly  be  formed  into  most  efficient  and  formidable 
armies,  who  could  attack  the  rear  or  threaten  the  communications  of 
an  enemy. 

If  the  militia  in  our  North  American  colonics  was  organized  on  the 
plan  proi)osed  for  that  of  the  United  Kingdom;  by  sending  the  5 
corps  iVai-mee  from  this  country  to  join  it,  we  could  at  once  place  an 
organized  Anny  of  160,000  men  in  the  field  for  their  defence  ;  and  any 
of  the  militia  battalions,  in  addition  to  those  required  to  join  our  regular 
Army,  would  be  available  to  garrison  the  fortresses.  Thus  it  will  be 
seen,  that  by  the  withdrawal  of  a  few  of  our  regular  battalions  from 
these  colonies  in  time  of  peace,  we  should  be  in  a  much  better  position 
to  defend  them  when  called  upon  to  do  so. 

With  regard  to  the  depots  for  the  instniction  of  recruits  for  our 
Army,  I  would  remove  the  present  depot  battalions,  and  distribute 
them  among  the  barracks  for  the  militia.  They  would  then  become 
schools  for  the  instruction  of  the  recruits  for  all  the  different  services 
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of  our  Army.  They  would  be  the  centres  at  which  every  ahle-bodicd 
man  of  the  nation  could  be  drilled,  if  necessary,  and  also  become  the 
head-quai'tcrs  for  the  recruiting". 

Before  concluding'  this  lectuie  there  are  some  suggestions  which  I 
should  wish  to  rnake. 

Duriiipf  the  Russian  war,  a  great  proportion  of  the  men  of  the  militia 
paAsed  from  its  ranks  into  tlie  regular  Army,  and  several  whole  bat- 
talions volunteered  their  services  for  the  Crimea.  Will  not  any  war  in 
which  we  are  engaged  be  popular  with  the  jwople  of  this  country  ?  If 
it  wore  not^  could  it  be  carried  on?  Cannot  this  enthusiasm  be  made 
use  of  ?  Why  should  not  our  militia,  or  rather  let  us  call  tliem  ;•*  Army  of 
Reserve,"  be  in  a  great  measure  a  volunteer  Army,  for  general  service 
during  war  only?  Then  the  first  battalions  of  militia  could  be  com- 
posed of  men  whose  services  would  be  at  the  disi)Osal  of  the  country, 
for  employment  abroad  during  time  of  war.  Would  not  a  comparatively 
small  inducement  held  out  to  them,  secure  their  services,  and  also  those 
of  the  men  we  require  for  the  field  artillery,  engineere,  and  milit^iry 
train  ?  It  should  be  clearly  understood  that  they  would  be  only  liable 
to  serve  during  the  continuance  of  hostilities,  and  so  soon  as  peace  were 
made,  they  would  be  allowed  to  return  to  civil  life.  Then  we  should  be 
able  to  despatch  from  our  shores  an  army  of  lfiO,000  men,  which 
would  only  require  an  augmentation  to  the  cavalry,  to  make  it  perfect. 

As  to  the  means  of  obtaining  recniits  to  fill  up  the  casualtitjs  of  war. 
Why  should  we  enlist  men  in  time  of  war  for  12  years'  service  ? 
Why  not  enlist  them  for  service  during  the  war  only?  Many  a  man 
would  become  a  soldier  for  the  excitement  of  a  campaign  wIkj  is  now 
deterred  from  enlisting  because  he  must  do  so  for  10  or  12  j-ears.  A 
oonsidcrablc  increase  to  the  field  allowance  would  offer  a  great 
inducement  to  men  to  enlist  for  a  campaign. 

It  is  possible  that  this  country  may  some  day  bo  obliged  to  put 
800,000  or  400,000  men  hito  the  field ;  how  could  it  do  so  effectively 
unless  we  organize  our  present  forces  in  such  a  way  as  to  be  cai)able  of 
expansion?  AVhatever  objections  may  be  made  to  this  scheme 
(and  it  is  quite  'impossible  to  devise  one  against  which  many  may 
not  be  raised),  there  remain  these  facts,  that  with  the  f  trees  now  at  our 
dUpOioiy  and  without  ant/  increase  in  our  present  annual  expend itvre^ 
we  shcnld  he  able  to  turn  out  for  the  (frfence  of  the  cmintri/,  in  the 
shortest  possible  timCy  a  thorour/hb/ on/nni:cd  anm/ of  1()0,000  or  200,000 
Meii|  and  also  have  the  meaijs  of  de.^patchinf/  from  our  shores  a  perfect 
expeditionary  corps  o/ 80,000  men. 

Do  we  not  require  such  an  organization  for  our  amiy?  If  so,  lot  us 
not  wait  until  we  have  been  taught  the  necessity  for  it  by  a  great 
national  disaster. 
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ARMY   ORGANIZATION. 

OUR  INFANTRY  FORCES  AND  INFANTRY  RESERVES. 

By  Major  Arthur  Leahy,  R.E. 

The  Chairman. — Maior  Leahy,  whom  I  have  now  the  pleasure  of 
introducing  lo  you,  will  read  us  a  paper  this  evening  upon  "  Army 
Organization,  our  Infantry  Forces  and  Infantry  Reserves."  It  will 
be  in  tlie  recollection  of  many  of  the  gentlemen  now  present,  that, 
a  short  time  ago.  Major  Edwards  read  a  paper  in  this  theatre  entitled 
"  An  Organization  for  the  Army  of  England."  The  subject  of  Army 
Organization  is  now  engaging  great  public  attention.  It  is  perfectly 
evident  that  within  the  last  year,  public  opinion  has  been  formed  to 
this  effect,  that,  with  our  considerable  force  of  Militia  and  Volunteers, 
it  is  now  high  time  that  the  various  forces  which  compose  our  Army 
and  its  Reserves,  should  undergo  such  an  organization,  as  will,  in  the 
event  of  a  war,  adapt  them  to  the  service  of  the  country,  not  only  at 
home  but  abroad.  Without  carrying  the  scheme  so  far  as  either  Major 
Edwards  or  Major  Leahy  propose  to  do,  for  there  is  still  considerable 
difficulty  in  this  country  in  bringing  our  Reserve  Forces,  in  the  shape 
of  the  ^lilitia  and  Volunteers,  into  a  more  active  organization  for  the 
purpose  of  instruction,  some  assurance  must  be  given  to  the  country, 
that  these  forces  are  being  organized,  and  brought  together  from  time 
to  time  for  the  purposo-  of  acting  as  an  Army,  instead  of  each  force 
remaining  in  that  isolated  state  in  which  hitherto  it  has  been  for  years. 
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Therefore,  whether  the  larger  plan  which  these  two  gallant  Officers 
bring  forward  can  be  carried  out  later  or  not,  there  is  no  doubt  that 
there  is  a  call  for  an  organization  of  some  kind  or  other,  and  unless 
this  be  brought  forward  in  the  course  of  another  year,  the  public 
will  be  greatly  disappointed.  The  subject  has  been  noticed  in  the 
House  of  Commons;  it  has  been  cngjiging  public  attention;  and 
sooner  or  later,  through  the  agency  and  help  of  gallant  Officers  like 
Majors  Edwards  and  Leahy,  this  desirable  organization  of  the  Army 
will  doubtless  be  carried  out. 

Major  Leahy  :  I  am  induced  to  lay  before  the  meeting  the  ])roposi- 
tions  m  the  paper  which  I  am  about  to  have  the  honour  to  read,  in  the 
hope  that  I  shall  thereby  contribute  to  the  ventilation  of  the  important 
subject  which  was  recently  brought  under  the  notice  of  the  Institution 
by  Major  Edwards,  in  a  lecture  entitled,  "  An  Organization  for  the 
.^^my  of  England,"  and  I  feel  sure  that  any  suggestions  which  may 
encourage  discussion,  or  help  towards  bringing  about  a  practical 
solution  of  the  difficulties  with  wliich  the  subject  of  Army  Organization 
is  surrounded,  will  be  indulgently  received  by  the  meeting. 

I  do  not  propose  to  enter  into  the  circumstances,  so  fully  set  forth 
in  Major  Edwards'  paper,  under  which  an  earnest  consideration  of  the 
question  is  called  for  at  the  present  time,  but  it  appears  to  be 
necessary,  for  the  proper  understanding  of  what  I  am  about  to  say, 
that  I  should  recite  certain  general  propositions  which  were  enun- 
ciated at  the  lecture,  and  in  which  I  venture  to  assume  we  shalk 
aD  concur. 

These  propositions  are— 

1.  That  it  is  the  general  opinion  of  the  public  that  there  are  defects 
in  our  military  organization  which  require  to  be  remedied  in  order  to 
admit  of  the  armed  Forces,  maintained  by  the  country,  being  used  to 
the  best  advantage. 

2.  That  these  changes  are  more  especially  necessary  in  resj:»ect  of 
the  Forces  for  national  defence,  and  that  if  the  necessary  reforms  be  car- 
ried out,  we  ought  to  be  in  a  position  to  place  in  the  field,  at  very  short 
notice,  an  army  of  about  200,000  men  for  home  defence,  and  by  so 
doing,  to  save  the  nation  from  periodical  invasion  panics. 

3.  That  if  circumstances  should  arise  which  render  necessary  the 
despatch  from  our  shores  of  an  expeditionaiy  force,  we  should  l)e  in  a 
poation  to  eqpip  and  send  out  a  limited  exi)editionary  corps  without 
delay,  confusion,  or  extravagant  expenditure. 

4.  That  our  self-governuig  colonies,  more  especially  the  dominion  of 
Canada,  are  bound  to  train  local  militia,  or  other  forces,  to  co-operate 
with  our  regular  Army  in  the  event  of  the  occurrence  of  wars  rc<iuiring. 
that  the  several  territories  should  be  protected  from  aggression. 

5.  That  it  is  desirable  to  effect  any  necessary  changes  without. 
increased  annual  expenditure,  without  injuriously  affectmg  existing 
interests,  and  on  a  system  whiirh  will  admit  of  a  reduction  of  the  staud- 
ingAnny  to  a  mhiimum  establishment  in  time  of  peace. 

Thefle,  I  apprehend,  comprise  the  chief  points  of  the  problem  which 
we  would  desire  to  solve,  and  I  am  impressed  with  the  idea  that  if 
veju  xu.  z 
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the  subject  be  dealt  with  on  a  comprehensive  basis,  and  with  a  deter- 
mination that  in  carrying  out  any  necessary  refc^rms,  objections  on 
matters  of  detail  shall  not  be  allowed  to  interfere  with  the  execntioD 
of  such  general  scheme  as  may  be  eventually  a^^roved,  the  solution 
will  not  prove  so  difficult  as  may  be  supposed. 

On  one  point  only  do  I  desire  to  express  a  strong  doubt,  that  is 
whether  any  scheme  to  carry  out  the  project  for  keepmg  a  larger 
number  of  men  in  immediate  readiness  for  active  service  can  be  carried 
into  effect  without  an  immediate  increase  of  annual  expenditure.  I  do 
not  think,  however,  that  the  public  would  object  to  that  expenditure, 
provided  it  was  solely  incurred  on  the  '^  non-commissioned  omcers  and 
rank  and  file  "  of  the  additional  forces,  and  not  absorbed  in  additaonal 
stafE  or  establislmients. 

The  extra  expenditure  would  be  tolerated  with  less  grudging  if 
the  project  provided  for  an  eventual  reduction  of  the  non-e£fective 
charges  wliich  now  absorb  over  two  miUions  of  the  fifteen  and  a  half 
voted  in  the  Army  Estimates. 

The  subject  of  Army  Organization  has,  it  appears  to  me,  to  be  con- 
sidered under  the  following  heads : — 

A.  PoUtical.     Under  this  head  may  be  considered — 

The  constitution  and  government  of  the  military  forces  and  esta- 
blishments. The  persons  liable  to  military  service,  and  the  conditions 
of  such  service.  The  general  control  or  checks  to  which  the  execu- 
tive, charged  with  the  management  or  command  of  the  Forces,  and 
with  the  expenditure  of  public  moneys  set  apart  for  military  pur- 
poses, shall  be  Uable. 

B.  The  organization  and  training  of  the  combatant  forces,  and  the 
regulations  under  which  they  shall  be  called  out.  The  determination 
of  the  numbers  to  be  annually'  embodied,  and  whether  for  permanent 
service  or  for  a  certain  number  of  drills  or  days'  training. 

C.  The  administrative  organization,  viz.,  that  by  which  the  supply 
of  all  things  necessary  for  the  efficiency  of  the  combatant  troojjs  is 
regulated,  and  the  accessory  aiTangements,  made  with  the  object  of 
increasing  their  defensive  or  offensive  powers. 

Under  each  of  these  divisions  several  inijx)rtant  questions  may  be 
raised  on  wliich  lengthened  discussions  could  be  taken ;  but  although 
necessary  for  purposes  of  explanation  to  refer  to  points  which  do  not 
come  under  that  head,  it  is  not  proposed  to  invite  discussion  on  ques- 
tions other  than  those  necessary  for  the  consideration  of  the  second 
division,  viz.,  the  numbers,  training,  and  organization  of  the  combatant 
troops. 

Even  that  appears  to  me  too  large  a  subject  to  be  exhaustively 
d(.'alt  with  in  a  single  paper,  and  I  only  pn)po8e  to  enter  into  the 
details  of  that  branch  of  it  which  relates  to  the  organization  of  the 
infantry  forces  on  the  British  estabHshment,  and  our  home  reserves. 

On  the  numbers,  organization,  and  (hstribution  of  the  infant ly 
must  depend  the  proportion  and  organization  of  the  auxihary  arms  ('>f 
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the  Service,  viz.,  cavalrj',  artillery,  engineers,  and  of  that  portion 
of  the  traiu  which  has  a  place  on  the  field  of  battle  for  the  transport 
of  ammunition,  wounded,  &c. 

I  will,  in  the  fii'st  place,  call  your  attention  to  the  composition  of 
the  Imjperial  Forces  and  to  the  figures,  which  I  believe  to  represent 
tolerably  correctly,  the  numbers  of  the  regular  troops  and  of  the 
reserve  and  auxiliary  Forces  wliich  it  is  within  the  power  of  the 
Crown  to  call  out  for  defence  of  this  realm,  or  of  the  possessions 
subject  to  Her  Majesty. 

The  establishments  which  at  the  present  time  come  under  the  super- 
vision of  the  Governments  of  this  country  and  of  the  Govommentja  of 
India,  Canada,  and  the  colonies  in  Australia,  the  Cape,  &c.,  are — 

I.     Hie  Ttegular  Army, 

The  existence  of  this  Army  is  dependent  on  the  annual  votes  of 
Parliament,  and  the  total  numbers  voted  for  the  year  1868-9,  in- 
cluding' the  proportion  of  British  regiments  set  apart  for  sen'icc  in 
India,  and  paid  out  of  Indian  revenues,  are  as  follows : — 

Regul^vk  Army,  1868-9. 

British  Indian 

Establishments.      Estahlislmicnts.  Total. 

Infantry 87,898  45,902  133,860 

Colonial  Corps       ..  ..  7,770  ..  7,770 


Artillezy 
Cavalry 
Eng^cem 
Train 


•  • 


95,008 

20,712 

12,189 

4,720 

1,798 

12,855 

5,410 

339 

•  • 

141,030 

33,567 

17,599 

5,065 

1,798 

135,093 
13,098 

64,566 

199,659 
13,698 

Miscellaneous    Corps    and 
Establishments . . 

Totals         ..         ..        148,791  64,566  213,357 

The  whole  of  the  foi-cgoing  numbei-s  are  embo<lied  for  peimanent 
service. 

The  number  of  horses  on  the  British  Establishment  is  13,000. 

In  reference  to  the  regnlar  Furces,  I  do  not  propose  any  material 
alteration  in  the  total  numbers  of  llie  Oflicers,  non-commissioned 
officers,  and  men  of  the  infantry  regiments  (I  have  not  gone  into  the 
details  of  the  other  branches  of  the  Service).  What  I  do  propose  is, 
that  the  infantrj'  shall  be  so  organised  that  the  regiment  shall  bo  the 
unit  for  purposes  of  recruiting,  f(jr  training  soldiers  for  colonial  or  Indian 
service,  and  for  training  reserves.  Each  regiment  should  therefore 
consist  of  two  or  more  battalions,  one  battalion  being  on  colonial 

z  2 
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service,  aaid  made  up  to  its  quota  by  periodical  drafts  of  yoluntecrs 
from  the  home  battaHon.  To  the  home  battalions  should  be  attached 
a  proportion  of  the  army  reserve  forces  sufficient  to  make  up  both 
battahons  to  the  war  estabUshment. 

The  details  -will  be  foimd  in  the  tables,  which  have  been  printed  as 
appendices  to  this  paper. 

I  propose  that  tiie  position  of  Officers  commanding  regiments  and 
battalions  shall  be  improved ;  the  fc^rmer  so  as  to  be  equal  to  that 
of  i*egimental  Colonels  of  the  Royal  Artillery,  and  they  shall  be  made 
responsible  for  the  recruiting  of  their  regiments,  and  be  entrusted, 
subject  to  proper  checks,  with  the  management  of  the  reserves  which 
are  held  in  readiness  to  fill  up  the  ranks  of  their  corps  in  the  event  of 
the  occurrence  of  war  or  other  contingency  requiring  it  to  be  placed 
on  a  service  footing. 

Subject  to  approved  regulations,  they  would  determine  the  time,  and 
place  at  which  each  reserve  soldier  should  undergo  his  annual  training, 
and  probably  regulate  the  retaining  fee  accordingly. 

They  would,  in  fact,  be  generally  responsible,  not  only  for  the  drill 
and  discipline,  but  also  for  the  establishment  of  the  regiments. 

The  unit  for  purposes  of  administrative  organization,  would  be  a 
division  (or,  in  time  of  peace,  a  militaiy  district),  consisting  of  two  or 
more  brigades. 

The  duties  of  inspection  and  supervision  of  training  to  devolve 
on  the  General  Officers  commanding  districts,  and  the  Brigadiers 
serving  under  their  orders. 

The  supervision  of  all  enrolled  Forces,  whether  reserves,  militia, 
yeomanry,  or  volunteers,  to  be  entrusted,  ex-officio,  to  these  officers. 

In  camps,  when  the  mihtia  and  volmiteers  would  be  brigaded  with 
the  Line,  the  officers  commanding  regiments  would  become  the  acting 
brigadiers,  assisted  by  temporary  staff,  selected  probably  from  officers 
who  had  passed  the  Staff  College.  Their  fitness  for  active  commands 
would  then  be  tested,  and  the  command  of  a  regiment  would  be  sought 
as  the  last  stepping-stone  to  a  Gcnerars  command. 

II.     Tlie  Local  Army  in  British  India, 

The  numbers  and  composition  of  these  forces,  which  are  paid  out 
of  Indian  revenue,  are  decided  by  the  Secretaiy  of  State  for  India  in 
Council,  subject  to  the  sanction  of  Parliament. 

According  to  the  official  book,  entitled  **  Army  of  Great  Britain, 
"  18G7-8,"  pu Wished  by  the  Topogi-aphical  and  Statistical  Department, 
the  present  numbers  are  as  follows : — 

Infantry 104,070 

Artillery 2,097 

Cavalry 23,585 

Engineers            3,248 

Miscellaneous     . .         . .         . .  4,020 

Total        ..         ..     137,020 
These  forces  are  permanently  embodied. 
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III.     The  Besei^e  Forces. 

The  establishment  of  these   forces  was  fixed   by  the  Army  and 
Militia  Reserve  Acts  of  1867,  and  they  consist  of  three  classes. 
Class  I.  Men  who  have  served,  or  are  serving  with  the 
regular  forces,  and  whose  first  service  has  not  ex- 
•  ceeded  the  first  term  of  enlistment      . .         . .         . .      20,000 

These  men  are  to  be  liable  to  permanent  service  in  or 
out  of  the  United  Kingdom. 

Class  II.  Pensioner  reserve. .         . .     30.000 

These  men  are  liable  to  service  in  the  United  King- 
dom only. 

Class  III.  Militia  reserve 30,000 

To  consist  of  volunteers  from  the  Militia,  and  to  be 
liable  to  general  service. 

Total        ..         ..      80,000 

These  establishments  have  not  yet  been  completed,  nor  does  there 
appear  to  be  any  immediate  prospect  of  filling  up  class  I.  The  regu- 
lations in  respect  of  class  III.  are  not  yet  published. 

The  modifications  that  I  would  propose  with  the  object  of  increasing 
the  numbers  and  efficiency  of  the  reserves  are — 

1.  To  attach  to  each  regiment  the  proportion  of  reserves  required  to 
fill  up  its  ranks  in  time  of  war.  This  will  absorb  classes  I.  and  III. 
(eay  M),000  men  in  all). 

To  entrust  to  the  professional  officers,  nov/  kept  up  for  the  purpose 
of  commanding  these  men,  the  duty  of  training  them,  and  not  to 
depute  that  duty  to  militia  officers. 

2.  To  shorten,  if  necessary,  the  period  at  which  a  soldier  may  pass 
into  the  reserve,  especially  in  those  cases  where  the  men  have  learned 
an  industrial  employment  in  which  they  would  be  likely  to  lose  pro- 
ficiency by  a  long  period  of  embodied  service.  This  ought  to  increase 
the  number  of  enlistments  and  diminish  desertion. 

8.  To  form  special  corps  for  garrison  duties,  composed  of  men  of 
good  character  who  have  served  with  their  regiments  for  a  full 
period  of  home  and  colonial  service,  and  who  have  been  allowed  to 
re-engnge  for  further  duty. 

These  corps  shall  be  formed  on  the  model  of  the  Coast  Brigade 
Boyal  Artillery,  and  to  be  employed  in  the  United  Kingdom  and  in  the 
Mediterranean,  St.  Helena,  &c.  The  men  to  undertake  certain  garri- 
son and  other  duties  which  now  take  men  away  from  their  regimental 
duties  and  interfere  with  the  training  of  young  8oldiei*s ;  and  to  be 
employed,  when  possible,  on  the  public  works,  or  in  other  duty  for 
which  extra  pay  is  granted.  Clerks  and  messengers  in  military  offices, 
servants  for  staff  officers,  &c.,  should,  when  not  pensioners,  be  taken 
from  the  men  of  these  corps. 

They  should  have  spe<'ial  privileges  in  respect  of  marriage,  exemp- 
tion from  drill,  &c. 


816  ABMf  ORGANIZATION. 

A  small  proportion  of  officers  only  need  be  permanently  employed, 
and  tlie  greater  proportion  of  these  might  be  taken  from  the  rajiks. 
In  time  of  war  the  complement  of  officers  could  be  completed  from  the 
half-pay  list. 

These  corps  would  form  the  "  cadre "  to  which  the  disembodied 
pensioner  force  of  30,000  men  would  be  attached  when  permanently 
enrolled,  or  when  mustered  for  inspection,  and  they  would  be  very 
useful  for  the  defence  of  fortresses ;  more  especially  when  the  war 
garrison  would  consist  chiefly  of  volunteers. 

The  pensioners  from  the  cavalry,  artillery,  and  engineers  should  be 
attached  to  their  respective  corps. 

It  has  been  stated  before  the  Royal  Commission  on  Recruiting 
(Question  4,299)  that  the  large  proportion  of  re-enlistauents  in  the 
Royal  Artillery  is  in  no  small  degree  influenced  by  the  inducement  of 
service  in  the  Coast  Brigade ;  and  it  is  conceived  that  the  formatioD 
of  a  similar  corps  for  line  soldiers  would  have  the  effect  of  making 
the  sei'vice  more  attractive. 

IV.     The  Auxiliary  Forces 

Comprise  the  militia,  yeomanry,  volunteers,  and  trained  bands. 

(a.)  The  Militia, — The  present  establishment  for  the  three  kingdoms  is 
120,000,  with  power  upon  invasion,  or  inmiment  danger  thereof,  to 
raise  it  to  180,000  men,  the  original  and  additional  numbers  being  as 
under : — 

ForEngland(byl5andl6Vic.,  c.  50)         {  40  000 

For  Scotland  (by  17  and  18  Vic,  c.  106 ;  23  and  24  Vic,  c  94)       ^^'^^ 
For  Ireland  (by  17  and  18  Vic,  c.  107 ;  23  and  24  Vic,  c.  94)    j  j^'^ 

And,  as  to  England  at  least,  the  total  number  may  be  raised  by  ballot. 

In  the  estimates  of  1868-69,  provision  is  made  for  the  embodied 
pay  of  5066  permanent  Staff,  at  a  cost  of  £205,000,  and  for  the 
pay  during  training,  of  a  proportion  of  the  128,971  militia  oflScors, 
non-commissioned  officers,  and  men,  the  sum  taken  for  tmiuiiig  is 
£194,000,  being  somewhat  less  than  the  cost  of  the  permanent  Staff. 

This  is  a  fact  which  I  would  ask  ycu  to  bear  in  mind.  It  is  a  ques- 
tion whether  the  numbers  and  cost  of  this  staff  may  not  be  reduced. 

The  militia  has  existed  as  a  comity  establishment  for  over  three 
centuries,  and  service  in  the  force  is  compulsory  (with  certain  exemp- 
tions) for  men  between  the  ages  of  18  and  30,  to  be  selected  by  ballot 
from  lists  prepared  by  the  Lord  Lieutenant ;  any  man  drawn  lias, 
however,  a  right  to  provide  a  substitute,  and  as  there  is  now  no  diffi- 
culty in  obtaining  the  requisite  number  of  volunteers  for  the  authorized 
bounty  of  £6  (spread  over  five  years),  the  ballot  is  annually  suspended 
by  Act  of  Parliament. 

The  number  of  militia  called  out  for  training  in  1866  was  about 
71,000,  of  these  about  4,400  were  absent  without  leave. 
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Sercral  letters  have  recently  appeared  in  tlie  papers  urg-ing*  the 
necessity  for  paying  more  attention  to  the  training  of  the  militia,  and 
especially  advocating  greater  cai-c  in  the  selection  of  officci-s,  who, 
according  to  the  intention  of  the  force,  ought  to  be  county  gentle- 
men, with  local  interests  common  with  their  corps. 

It  is  represented  that  in  consequence  of  the  system  of  appointment 
and  the  absence  of  test  of  personal  fitness  for  command,  the  officers  are 
not  np  to  the  mark.  If  this  be  so,  the  defect  should  be  remedied,  but 
there  would  not  appeal*  to  be  any  reason  for  disturbing  the  constitution 
of  this,  our  earliest,  military  force. 

(by  Yeomanry  Cavahtj, — This  volunteer  force  takes  precedence  im- 
mediately after  the  militia,  and  before  other  volunteer  corps. 

In  case  of  rebeUion,  or  invasion,  or  on  api)earance  of  an  enemy  on 
the  coast,  this  force  may  be  assembled  for  active  ser\4ce. 

The  yeomanry  consist  of  48  corps,  comprising  204  troops  ;  the  total 
number  as  shown  in  the  estimates  18C8-9  is  16,185.  It  is  suggested 
whether  "  appearance  of  an  enemy  on  the  coast "  is  not  in  these  days 
of  steam  an  expression  now  out  of  date,  and  one  which  should  be 
revised. 

(cV,  The  Volunteers, — No  limit  is  placed  on  the  Crown  as  to  the 
nnmoer  of  volunteers  which  may  be  eiu'olled  for  service. 

The  volunteers  can,  in  case  of  invasion,  be  ordered  to  march  to  any 
point  within  Great  Britain. 

The  establishments  and  efficients  of  the  volunteer  corps  which  have 
been  fonned  under  authority  are  as  follows : — 

Strength  of  the  Volunteer  Force,  1867. 


Ann. 

Maximum 
Eetabluluncnt. 

Enrolled. 

Elllcicnt. 

Extra 

Efficient. 

light  Hono   

Amleiy 

935 

40,GGG 

6,580 

575 

167,056 

699 

35,508 

5,511 

39J. 

115,752 

507 

30,011 

4,715 

272 

119,111 

458 

Ingineor , . 

4,301 

Ifcmnted  Kiflo   ...!.. 
■Rpfl^ 

114 
85,715 

Total   

215,812 

187,861 

155,216 

90,588 

(d).  Trained  Bands, — It  would  appear  that  the  46  Geo.  III.,  c.  90, 
though  not  in  opemtion,  is  still  in  force,  and  could  (it  is  presumed)  be 
put  in  operation  \\\  England  (excluding  Wales)  by  Order  in  Council  and 
proclamation.  Under  it  the  Crown  can  enrol  200,000  men,  and  upon 
invasion  or  immuient  danger  thereof  can  embody  them  for  service. 

It  must  1x5  borne  in  mind  that  there  has  seldom  been  any  difficulty 
in  snpplying.  tlie  ranks  of  the  defensive  forces  with  recruits ;  for,  should 
recruits  fail  to  present  themsjlves  as  volunteers.  Parliament  would  bo 
leady  (judging  from  the  cxfKjrience  of  the  past)  to  concede  to  the 
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Crown  the  power  of  raising  them  by  conscription ;  but  that  with  regard 
to  the  offensive  forces  the  same  observation  does  not  apply ;  on  the 
contrary,  great  difficulty  has  always  been  experienced  in  keeping  thdr 
ranks  filled  with  recruits  to  meet  even  the  waste  which  war  occasioDS, 
and  far  greater  difficulty  in  increasing  their  numbers. 


V.     Fesei've  Forces  in  Bntish  Possessioiia  Abroad. 

Particulars  of  these  forces  are  given  in  the  book  before  referred  to. 

The  approximate  total  numbers  are  303,000  men  and  of  these  about 
220,000  are  infantry.     The  cavalry  exceed  5,000. 

These  numbers  are  considerable,  but  they  appear  to  be  very  inavffi- 
ciently  organized  and  trained. 

The  establishment  of  the  active  militia  of  Canada  alone  amountB  to 
over  150,000  men,  but  it  has  had  very  little  training. 

May  not  this  be  accounted  for  by  the  unwillingness  of  the  Colonial 
Legislatures  to  provide  for  the  cost  of  the  permanent  staff,  which  in  our 
own  militia  fonns  so  large  a  proportion  of  the  cost  of  training  ?  In  the 
colonies  much  higher  pay  would  have  to  be  given  to  secure  the  services 
of  competent  instructors,  who  would,  as  in  England,  have  little  or 
nothing  to  do  for  11  months  in  the  year. 

For  this  reason  I  have,  as  one  of  the  main  proposals  of  my  Bcheme 
for  Army  Organization,  advocated  the  retention  in  certain  colonies  of  a 
iuii  number  of  battalions,  containing  a  small  number  of  men,  but  a  full 
proportion  of  officers  and  non-commissioned  officers. 

The  following  is  an  extract  from  the  proposal : — 

**  In  certain  of  the  British  colonial  possessions  which  are  required 
to  contribute  to  theh*  own  defence,  local  reserves  should  be  organized 
and  trained  so  as  to  form  part  of  the  Imperial  Anny. 

"  This  may  be  done  by  reducing  the  number  of  private  soldiers  in 
the  battalions  and  affiliating  to  each  battalion  a  proportion  of  lo«;al 
reserves. 

''  This  would  not  only  lessen  the  drain  on  tliis  country  for  men  in 
time  of  war,  but  would  effect  a  saving  of  expenditure  in  training  local 
reftervea. 

''  It  would  moreover  be  possible  to  train  during  the  drill  season  two 
or  more  batches  of  i^eserves  with  each  battalion,  so  that  the  number  of 
men  held  in  reserve  might  be  much  larger  than  that  required  to  fill  up 
the  ranks  of  the  battalions. 

*'  Emigration  to  Imperial  colonies  might  be  encouraged  by  allowing 
the  men  to  settle  subject  to  service  in  the  resei-ve,  and  the  'outflow 
through  emigration,'  which  is  now  an  '  obstacle  to  recruiting/  might 
be  turned  to  account  in  reducing  the  drain  on  the  mother  country  for 
soldiers  to  defend  her  own  colonies.'* 

There  appears  to  me  to  \ye  no  reason  why  the  battalions  in  British 
North  America  should  not  be  made  up  so  as  to  provide  nearly  the  whole 
of  the  training  staff  for  the  local  mihtia. 

Extra  duty  pay  should,  of  course,  be  given  to  officers,  non-com- 
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missioned  oflScers,  and  men  durlDg  the  time  they  arc  employed  as 
instmctors  of  militia. 

from  the  foregoing  sketch  of  our  Military  Forces  it  will  be  seen 
what  a  very  large  body  of  men  there  is  to  be  dealt  with,  and  how 
mnch  may  be  done  by  devising  a  comprehensive  scheme  of  organiza- 
tion, and  carrying  it  out,  if  necessary,  gradually. 

The  organization  of  these  forces  would  appear  to  be  a  duty  that 
devolves  on  the  executive  Government  of  the  day,  subject  of  course  to 
the  approval  of  the  Parliaments  concerned,  by  whom  any  necessary 
funds  would  have  to  be  provided.  I  apprehend  that  Httlo  if  any 
legislation  is  necessary  to  give  effect  to  an  efficient  organization. 

To  sum  up  the  numbers  are  as  follows  :*> 

I.  Trained  and  more  or  less  organized, 

rt.  Regular  forces  (British  and  Indian)  . .  213,357 

b.  Local  Army  in  India 137,020 

Say      . .  350,000 

II.  Trained  but  not  organized. 

Homo.  EstabUshment.  Trained. 

c.  Reserves . .  . .  80,000  18,000 
A  MiUtia  ..  ..  134,037  91,000 
e.  Yeomanry  . .  16,185  16,000 
/.  Volunteers  ..  215,812  155,000 

Total,  Home  Reserves  ■ 

enrolled    ..         ..      446,031  280,000 

g.  Colonial  Reser^'e8  (probable) 

number  100,000 


Total,  tramed  but  not  organized  (say)  380,000 

III.  Neither  trained  or  organized, 

h.    Incomplete    EstabUshments, 

Home  Reserves        . .         . .  167,000 

I.  Tramed  Bands  . .         . .  200,000 

it.  Colonial  Reserves  (balance  of 

803,000) 203,000 

570,000 

Grand  Total  of  Imperial  Ft)rco.s  (say)      1,300,000 

Before  entering  into  further  explanation  of  the  changes  which  I 
advocate,  I  desire  to  bring  to  your  notice  certain  additional  informa- 
tion and  facts  which  it  ajjpears  to  me  should  be  prominently  before 
yon  daring  a  discussion. 

You  are  all  doubtless  aware  that  for  many  years  prior  to  1847,  the 
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recruits  for  the  regular  Army  were  enlisted  for  life,  although  usually 
discharged  to  pension  of  1^.  per  day  at  the  end  of  21  to  24  year** 
service. 

The  xVrmy  Service  Act,  1847,  limited  the  first  period  of  engagement 
to  10  years,  for  the  Infantry,  and  to  12  yeoi's  for  the  Cavalry,  Artil- 
lery, and  Engineers.  If  engaged  for  additional  periods  to  complete  21 
years'  service,  in  the  Infantry,  Artillery,  or  Engineers,  or  24  years  m 
the  Cavalry,  pensions  of  Sd.  per  day  with  an  addition  for  good  con- 
duct were  given  on  discharge. 

The  obiects  in  view  in  making  limited  enlistment  oompulsoiy^ 
appear  to  have  been  as  follows : — 

(1.)  To  induce  a  larger  proportion  of  young  men  to  entei*  the  army, 
and  by  ameliorating  and  shoitening  the  conditions  of  service,  to  cause 
it  to  bo  deemed  a  punishment  to  be  turned  out  of  it. 

(2.)  To  throw  back  on  the  country  a  larger  proportion  of  men  who 
had  a  regular  miUtary  training,  and  who  would  in  time  of  need  be 
available  for  national  defence.  These  men  to  be  encouraged  to  join  a 
reserve  force. 

(3.)  By  discharging  the  men  before  they  had  completed  the  service 
necessary  to  entitle  them  to  a  pension,  and  during  a  period  of  life  at 
which  tliey  could  revert  to  industrial  employments,  the  estimates  would 
have  been  eventually  relieved  of  a  proportion  of  the  non-effective 
charges. 

From  the  years  1848  to  1854,  while  the  Army  was  maintained  on 
the  peace  establishment  which  for  so  long  a  period  had  been  its  normal 
condition,  the  provisions  of  the  Army  Service  Act,  1847,  were  found 
to  answer  necessary  requirements  ;  but  when  in  1855  there  was,  con- 
sequent on  the  Crimean  AVar,  an  extraordinary  demand  for  recruits, 
it  was  found  necessary  to  shorten  the  period  of  enlistment,  and  tem- 
porary powers  were  obtained  to  legalize  enlistment  for  a  shorter 
period,  to  be  regulated  by  Order  in  Council.  Under  these  powers,  which 
have  now  lapsed,  men  were  enlisted  for  the  duration  of  the  war. 

During  the  years  1864-5  there  was  difficulty  m  obtaining  a  number 
of  recruits  sufficient  to  meet  the  losses  resulting  from  deaths,  dis- 
charges, and  other  ordinary  causes,  and  the  deficiency  was  likely  to 
be  still  further  increased  on  the  expiration  of  the  term  of  service  of  the 
men  who  had  enlisted  for  10  years  during  the  Indian  Mutiny  of 
1857-8. 

In  April  1866,  a  Royal  Commission  was  appointed  to  enquire  into 
the  causes  of  the  deficient  supply  of  recruits ;  to  suggest  remedies  for 
the  removal  of  this  deficiency ;  to  report  on  the  operation  of  the  Army 
Service  Act,  1847 ;  on  the  expediency  of  retaining  powers  over  men 
after  their  discharge  ;  the  periods  for  which  men  siiould  be  engaged ; 
the  foundation  of  a  reserve  force ;  and  the  adoption  of  a  system  of  re- 
cruit ing  for  general  service. 

The  Report  of  the  Commission  was  made  public  in  Octol)er,  1866, 
and  the  blue  book  which  contains  the  evidence  gives  elaborate  statistics 
shewing  the  working  of  the  Army  Service  Act,  1847,  together  with 
outlines  of  the  laws  which  then  were,  or  had  previously  been  in  force 
for  regulating  Military  Service. 
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As  this  Report  sets  forth  the  facts  and  statistics  on  which  sub- 
sequent legislation  has  been  based,  and  is  the  official  document  t^ 
which  reference  may  most  appropriately  be  made  for  [>urpose8  of  di«- 
ciiflsion,  the  following'  extracts,  wliicli  bear  on  the  subjects  proposed 
for  coiisideration  have  beeu  selected  for  iuHcrtion  in  tills  paper : — 


In  reference  to  the  deficient  sup])ly  of  recruits  during  the  yoara 
1864-G5,  and  the  causes  of  such  deficiency,  the  Commission  reported 
that  "  the  evidence  which  has  been  given  before  us  and  the  i*etunis 
"  in  the  Appendix  to  our  Rei)ort  all  tend  to  show  that  during  the 
"  last  two  years  the  number  of  recruits  raised  for  the  Army  lias  not 
"  been  sufiicient  to  supply  the  demand.  The  deficiency,  however,  is 
"  not  such  as  to  create  uneasiness,  as  we  think  that  it  may  be  traced 
"  to  causes  which,  for  the  most  part,  admit  of  i-emedies  being  appUed 
"  to  them. 

"  For  many  years  there  existe<l  in  this  country  two  distinct  kinds  of 
"  military  organization.  The  one  was  the  regular  Army,  in  which 
"  the  service  was  voluntary,  and  which  was  under  the  more  imme- 
*'  diate  control  of  the  Cixnvn  ;  the  other  the  Militia,  in  which  the  ser- 
*^  vice  was  compulsory. 

*'  For  some  time  past  the  jirinciple  of  compulsory  service  has  been 
'^  suspended,  and  by  this  departure  from  the  old  system,  and  by 
"  adopting  the  same  mode  of  filling  the  ranks  of  the  Militia  as  is 
"  resorted  to  for  the  Army,  the  recruiting  for  the  latter  in  time  of 
'*  peace  has  been,  to  some  extent,  interfered  with ;  and  to  this  may 
*'  be  traced  one  of  the  causes  of  the  present  deficiency  of  recniits  for 
« the  line." 

After  enumerating  certain  improvements  effected  in  the  <'oudition 
of  the  soldier,  the  Ucport  states  that,  '*  notwithstanding  those  groat 
•*  improvements,  it  is  to  be  feared  that  there  is  no  increased  dispo- 
•'  aition  on  the  part  of  the  j'outh  of  the  country  to  look  to  the  Army 
^  as  a  profession. 

" The  constant  outflow  through  emigration,  the  great  .doinind  for 
*'  labour  in  all  branches  of  industrial  employment,  and  the  consequent 
"  rise  in  the  rate  of  wages,  form,  no  doubt,  a  principid  <il)Ntacle  to 
**  recruiting  at  the  present  time  ;  but  we  are  informed  that  the  mode 
"  of  conducting  the  iXH^ruiting  service  itself  is  also  far  from  satis- 
"  factory.*' 

AVith  regard  to  the  remedies  retiuired  to  lemove  the  de  licit  ;ncy, 
the  Report  states : — 

'*  We  have  examined  vari(ms  witnesses  as  to  the  benefits  which 
"  might  result  from  localising  diffei-ent  r(»giments,  or  connecting  them 
"  with  special  counties  or  districts  ;  but  wo  cannot  say  thai  tiiis  would 
"  be  a  desirable  or  exjiedient  course. 

*'  On  the  other  hand,  strong  evidence  has  been  laid  l)eforo  us  sliow- 
"  ing  the  advantages  resulting  to  recruiting  fnmi  a  l<»cal  (VMniectioii 
"  being  maintaineil  between  individual  rorps  and  certain  loraiities. 
"  Men  enlist  much  more  freely  in  corps  which  alrea«ly  contain  a  ninnber 
"of  their  fi*iends  and  acquaintance;    and  such   connections  shouM, 
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"  therefore,  we  consider,  be  in  every  way  encouraged.  Much  may  be 
**  done  in  this  direction  by  strengthening  the  relations  that  exist 
*'  between  particular  corps  of  the  Army  and  particular  Militia  regi- 
*'  ments,  whether  arising  from  county  denomination  or  other  drcom- 
*'  stances,  and  the  object  might  also  be  facilitated  by  the  line  regi- 
"  ments  supplying  good  non-commissioned  officers  to  the  correspondmg 
"  Militia  regiments,  and  by  directing  the  volunteering  from  ea<m 
"  Militia  regiment  to  one,  or  even  two  or  three,  regiments  of  the 
«  line." 

Then  follow  proposals  for  facilitating  the  transfer  of  recruits  from 
the  Militia  to  tne  line ;  for  the  grant  of  additional  pay,  good  conduct 
pay,  clothing,  and  rations,  and  the  retention  of  pensions  for  long  and 
faithful  service,  as  means  for  increasing  the  popularity  and  effidency 
of  the  Service. 

In  reference  to  the  operation  of  the  Aimy  Service  Act  of  1847, 
the  Report  states  "  that  Hmitcd  enlistment  is  by  no  means  a  new  feature 
**  in  the  Army,  and  that  the  period  of  service  was  at  one  time  as  brief 
"  as  three  years ;  that  the  framers  of  the  Army  Service  Act,  1847, 
"  have  been  disappointed  in  the  expectation  that  every  person  who 
"  declined  to  engage  for  the  second  period  of  service  would  enter  into 
"  an  arrangement  whereby  he  might  be  enrolled  in  a  reserve  force,  in 
"  which,  under  certain  reg^atious,  he  might  acquire  a  right  to  pen- 
"  sion ;  and  thus  an  army  of  reserve  would  be  formed  on  which  the 
"  country  might  rely  in  times  of  exigency ;  and  that  the  reserve 
"  force,  as  constituted  by  warrant  in  1859,  has  been  a  complete 
"  failm'e. 

"  There  appears,  on  the  part  of  the  military  witnesses,  a  strong 
*'  opinion  against  the  present  law ;  but  when  they  are  asked  whether 
"  it  would  be  expedient  to  recur  to  the  practice  of  enlisting  nominally 
"  for  life,  but  practically  for  21  years,  nearly  all  of  them  admit  that 
"  such  a  recurrence  is  out  of  the  question. 

"  Some  of  the  witnesses  recommend  a  lengthened  period  for  a  first 
"  engagement,  even  up  to  18  years,  but  most  of  them  concur  in  fixing 
*'  the  first  peiiod  at  12  years,  and  in  making  it  the  same  in  all  branches 
"  of  the  Service,  with  a  second  period  of  nine  years,  for  which  every 
''  soldier  should  serve  to  entitle  him  to  a  pension  for  life. 

"  Looking  to  the  weight  of  evidence  given  on  this  subject,  we 
«•  recommend  that  a  change  bo  made  in  the  present  law,  and  that  the 
"  periods  of  service  be  altered  to  12  years  for  the  first  period,  and  9 
"  years  for  the  second  period,  for  all  branches  of  the  Service,  making 
"  in  the  aggregate  a  service  of  21  years,  which  every  man  should 
*'  complete  to  be  entitled  to  a  full  pension  for  life. 

''  Soldiers  are  by  regulation  permitted  to  purchase  their  discharges, 
"  and  this  permission  is  considered  a  boon,  and  is  frequently  asked 
''  for.  We  do  not  recommend  its  withdrawal ;  but,  considering  the 
"  high  rate  of  wages  to  be  obtained  in  civil  life,  as  compared  with 
"  those  which  prevailed  at  the  period  when  the  present  price  of  dis- 
''  charges  was  fixed,  we  aie  of  opinion  that  the  scale  should  be  con- 
"  siderably  raised. 

"  A  return  in  the  appendix  shows  that  during  the  five  years  ending 
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1864-65,  out  of  25,403  soldierB  wboso  time  of  service  had  expired, 
11,843  left  the  Army,  whilst  14,060  remaioed. 
*'  A  comparatively  small  proportion  of  uon-commissioned  officei*s 
actually  left  the  Army  during  a  period  of  eight  years,  averaging 
during  each  year,  for  aU  branches  of  the  service,  only  about  1^  per 
cent,  of  the  sergeants,  and  about  double  thai  percentage  of  the 
corporals." 

The  Commission  stated  that, — 

"  la  regard  to  the  retention  in  the  Army  of  men  after  the  expira- 
tion of  their  first  period  of  service,  there  can  be  no  doubt  that  if  wo 
look  only  to  the  efficiency  of  the  Army,  and  take  into  consideration 
the  strong  opinions  which  pervade  the  minds  of  its  officers,  it  is  not 
desirable  that  too  many  of  the  old  and  seasoned  soldiers  should  be 
lost.  Nor  do  we  think  that  such  is  the  case. 
"  The  following  table  shows  the  comparative  ages  of  cavalry  and 
infantiy,  in  proportion  per  thousand  of  strength ;  the  age  and  ser- 
vice of  the  soldiers  composing  the  cavalry  and  infantry  are  not  lesfr 
favourable  for  military  efficiency  at  the  present  day  than  they  were 
in  1846,  just  prior  to  the  introduction  of  the  Limited  Service  Act^ 
when  enlistment  for  life  was  the  rule :" — 


Ages. 

Cavalrr. 

Infentry. 

1846. 

1866. 

1816. 

1866. 

Under  18  years 
18  to  20    „ 
20  to  25    „ 
25  to  30    „ 
30  to  35    „ 
85  to  40    „ 
40  to  50    „ 

Upwards  of  50 

3-2 

74-0 

339-0 

322-5 

137-0 

78-9 

43-4 

2-0 

14-2 

79-9 

304  0 

369  -  0 

148-0 

57-2 

27-4 

0-3 

52-3 

124-3 

342-6 

277  0 

98  0 

84-3 

21-3 

0-2 

17-8 

114-6 

275-2 

356-2 

150-8 

74-4 

10-8 

0-2 

This  table  shows  that  out  of  1,000  infantry  soldici-s,  407*6  were 
under  25  years  of  age  ;  and  only  85  exceeded  35  years. 

"  In  the  artillery  nearly  two-thirds  of  the  men  entitled  to  take 
*'  their  discharge  re-eugage,  and  in  the  Engineers  about  three-fifths. 

"  In  the  cavalry  and  infantiy  the  proportion  of  re-en gagemcnts  is 
*'  considerably  smaller." 

Then  follow  sundry  recommendations,  having  for  their  object  an 
augmentation  of  the  number  of  re-engagements  : — 

It  was  also  recommended  "  that,  on  tlie  score  of  health  alone,  men 
*'  should  not  be  sent  out  to  India  under  20  years  of  age.  We  further 
"  advise,  on  the  ground  of  efficiency,  that  none  but  thoroughly  trained 
*'  soldiers  should  be  sent  abroad." 

Further,  "that  in  any  modification  of  the  Army  Service  Act,  a  dis- 
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"  cretionary  power  should  be  given  to  the  Secretary  of  State  for  War 
"  to  autliorize  the  re-engagement  of  men  under  orders  for  foreign 
"  service  for  such  periods,  not  exceeding  12  years,  as  may  extend 
^*  their  engagement  to  the  full  period  during  which  their  regiment  is 
*'  expected  to  remain  abroad,  accompanying  their  re-engagement  with 
"  a  graduated  scale  of  bounty,  according  to  the  additional  periods 
"  engaged  for.  Any  men  who,  on  their  return  home  with  their  regi- 
*'  meat,  still  require  some  additional  service  to  entitle  them  to  a  pension 
"  for  life,  should  be  allowed  to  enter  into  a  third  engagement,  but 
"  without  bounty,  in  order  to  enable  them  to  complete  the  full  period 
"of  21  years. 

"  That  inducements  be  given  to  soldiers  now  serving  in  India  to  le- 
**  engage  in  that  country  after  their  first  period  of  service  is  expired. 

"  The  prevalent  idea  of  the  gi*eat  dislike  to  service  in  India  appears 
"  to  be  unfounded. 

"  Out  of  18,804  soldiers  whose  first  period  of  service  expired  daring 
"  the  six  years  ending  in  1865,  about  one-half,  viz.,  9,431,  re-engaged, 
"leaving  9,397  to  be  embarked  for  England;  and  we  think  that 
"  with  other  moderate  inducements,  such  as  a  small  increase  to  the 
"  present  scale  of  bounty,  a  much  more  favourable  proportion  might  be 
"  obtained. 

"  Before  closing  our  remarks  on  this  portion  of  the  subject,  we 
*"  would  observe  that  the  prolonged  concentration  of  the  militanr 
"  forces  at  home  in  large  camps  is  a  soiurce  of  dissatisfaction.  No 
"  doubt  the  greatest  benefit  is  derived  from  bringing  considerable  bodies 
"  of  troops  of  all  arms  together  for  exercise  in  summer ;  but  we  think 
"  that  when  the  drill  season  is  over  the  troops  should  be  dispersed 
"  throughout  the  country,  that  they  may  be  seen  by  and  mix  with  the 
'*  masses  of  their  countrymen,  and  thus  stimulate  their  militaiy  feeling 
"  and  act  as  recruiting  centres  during  the  winter,  which  is  the  period 
*■*  most  favourable  for  obtaining  recniits." 

With  regard  to  the  system  of  recniiting,  the  Commissioners 
recDmmended  the  establishment  of  "a  distinct  staff  for  recruiting 
'*  purposes,  which  should  be  under  the  immediate  orders  of  the  Com- 
^'  niander-in-Chief,  and  its  head  responsible  to  him  through  the 
*'  Adjutant-General.  This  staff  should  consist  of  an  Inspect  or- General, 
'•  nut  attached  to  any  particular  district,  but  having  under  him  as 
"  many  district  officers  for  assistant  insjx^ctors  as  may  be  found  neces- 
"  sary  fully  to  occupy  the  whole  country,  with  subordinate  ofiicers 
*"  again  under  them. 

**  The  organisation  should  be  completed  by  a  certain  number  of  non- 
"  commissioned  Officers  from  eacli  cori)s  of  the  Army,  supernumeraries 
"  to  the  cstabhshment,  who,  while  retained  on  the  recruiting  service, 
"^  should  be  entirely  at  the  disiwsal  and  under  the  control  of  the  re- 
"  cruiting  officers." 

They  observe  that  bounty-monoy  is  usually  spent  in  riot  and  dissi- 
pation, and  tends  to  encourage  desertion,  and  do  not  recommend  an 
increase.    An  increase  of  bringing-money  is,  however,  suggest  (^d. 

They  state  that  "  we  would  by  every  means  encourage  enlistment 
*•  at  head-quarters  of  regiments,  and  it  seems  to  us  that  if  soldiers 


ARMY  OKGANiZATIOX.  325 

*•  goiug  on  furlongh  were  empowered  to  beat  up  among  their  fiiends 
*'  for  recruits,  for  whom  tliey  would  receive  the  regulated  bringing- 
*'  money,  some  desirable  additions  might  \yc  made  to  the  ranks  of  their 
**  respective  regiments. 

"  In  reconstructing  the  system  of  recruiting,  great  attention  should 
^*  be  paid  to  the  medical  examination  of  recruits. 

•*It  would  bo  a  great  advantage  if  this  could  Ik?  done  entirely  by 
"  medical  officers,  subject  to  miUtary  authoiit}-." 

But  no  arrangement  by  which  this  system  of  enlistment  could  be 
made  general  was  proposed. 

The  establishment  of  training  schools  as  a  means  of  providing 
recruits  is  suggested,  on  the  ground  that  those  for  the  Navy  have 
been  most  successful. 

In  reference  to  the  employment  of  soldiers,  the  CommiHsioners 
obseire : — "  It  appears  to  us  that  in  the  infantry  especially  the  soldier 
*^  has  a  large  amount  of  spare  time  on  his  hands,  which  might  be  turned 
"  to  more  profitable  use  than  is  now  the  case.  To  this  end  we  would 
"  suggest  that  the  soldiers  should  be  taught  industiial  trades,  and  be 
"  encouraged  to  work  at  them  when  their  doing  so  would  not  interfere 
*'  with  their  military  duties.  -They  should  all  receive  instruction  in  the 
*'  use  of  the  spade  and  matt<x;k,  so  as  to  be  able  to  wield  them  effectively, 
"  and  to  throw  up  earthworks  with  faciUty — a  knowledge  from  which 
•*  the  greatest  advantages  might  be  derived  on  active  service." 

The  (Commissioners  conclude  their  rejwrt  by  reference  to  the  forma- 
tion of  a  reserve  force,  and  state  "that  it  oix»ns  up  a  very  large 
**  question,  the  decision  of  which  rests  rather  with  statesmen  and 
*'  Cabinets  than  with  a  Commission  such  as  that  of  which  we  are 
^'  members. 

"  Recent  events,  however,  have  taught  us  that  we  must  not  rely  in 
**  future  on  having  time  for  prepanition.  Wars  will  be  sudden  in  their 
**  commencement  and  short  in  their  duration,  and  woe  to  that  country 
**  which  is  unprepared  to  defend  itself  against  any  contingency  that 
**  may  arise,  or  combination  that  may  be  formed  against  it. 

"  The  first  duty  of  those  who  preside  over  the  administration  of  the 
***  Army  is  to  look  to  its  constitution. 

"  As  a  peace  establishment,  and  having  in  ^new  nothing  more  than 
•*  the  proper  provision  of  that  military  protection  which  we  are  bound  to 
**  afford  to  our  Indian  tcmt<?ries  and  our  extended  colonial  possessions, 
"  the  Army  is  at  present  barely  sufficient  for  these  purposes ;  one,  and 
"  not  the  least  cause  of  its  unpopularity  as  a  service,  arising  from  the 
*^  fact  that  the  soldier  must  spend  two-thirds  of  his  time  in  a  state  of 
"  expatriation. 

"  Under  these  circumstances  we  must  look  more  to  our  Army,  AVe 
"  think  its  present  strength  is  barely  sufHcient  for  a  period  of  peace, 
**  and  the  question  is,  how  we  can  most  readily  and  speedil3''  increase 
**  it  through  the  means  of  a  reserve  force  consisting  of  men  who  liavu 
"  already  received  that  training  in  its  ranks,  but  may  have  fallen 
"back  into  the  (rdiuary  duties  and  callings  of  civil  life.  AVe 
"have  already  stated  the  fact  that  the  *Anny  of  Ueserx'c  Fon'e,' 
"  as  constituted  mider  the  AV arrant  of  1859,  has  been  a  complete 
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*'  failure,  and  the  measures  which  we  have  proposed  to  induce  more 
"  men  to  re-engage  in  the  regular  Army,  will  no  doubt  tend  still 
"  further  to  check  it«  increase.  Under  these  circumstances  we  are  not 
"  prepared  to  propose  any  plan  as  one  that  may  be  relied  on  to  secure 
"  a  large  army  of  reserve. 

**  Having  thus  given  our  opinion  on  the  different  points  referred  to  us, 
"  in  conclusion,  we  must  observe  that  we  are  perfectly  aware  that  our 
"  suggestions,  if  acted  upon,  will  tend  to  increase  the  cost  of  the  Army. 
''  But,  when  we  consider  the  vast  interests  at  stake,  and  the  immense 
'*  amount  of  wealth  and  property  accumulated  tliroughout  the  countnr 
^^  as  well  as  in  our  large  cities,  we  cannot  beheve  that  the  nation  wiU 
^^  hesitate  in  paying  what,  after  all,  will  amount  to  a  very  trifling  rate  (A 
^^  insurance ;  and  by  maintaining  the  peace  establishment  of  the  Army 
<^  in  a  sound  and  satisfactory  condition,  and  having  in  its  support  a 
'•  well  disciplined  reserve,  we  may  thus  arrive  at  a  militaiy  organiza- 
<'  tion  such  as  shall  give  confidence  to  the  country,  and  enable  all 
^<  your  Majesty's  subjects  to  prosecute  without  distraction  those  dnties 
"  and  pursuits  in  which  they  may  be  engaged." 

It  is  impossible  to  read  that  Report  without  feeling  that  there  nui^be 
solutions  to  the  problems  involved  different  from  those  proposed  i)y  the 
Commission,  and  as  the  poiia/  of  the  results  which  tne  Act  of  1847 
was  intended  to  bring  about  has  not  been  questioned,  it  is  submitted 
that  proposals  having  for  their  object  the  attainment  of  those  results 
are  deserving  of  serious  consideration. 

In  referring  to  the  failure  of  the  Act  to  produce  the  expected 
reserve  force,  may  not  this  be  accounted  for  by  the  fact  that  of  the 
ten  years'  men  more  than  half  re-engage,  and  that  of  the  non-com- 
missioned Officers  only  4-^  per  cent,  leave  the  Army  in  each  year. 

It  is  therefore  for  consideration,  whether  in  place  of  inducing  the 
men  to  re-engage  and  hold  on  for  pensions  at  an  aimual  cost  per  man 
which,  including  the  value  of  pensions,  is  about  double  that  of  young 
soldiers,  and  about  ten  times  that  of  a  reserve  soldier,  it  would  not 
have  been  worth  while  to  have  tried  the  opposite  course,  of  largely 
reducing  the  period  of  compulsory  service,  and  of  requiring  ail 
to  leave  the  Army,  except  men  of  superior  character  and  soldier-like 
qualifications,  and  those  who  have  a  claim  to  permanent  employment 
in  respect  of  colonial  or  active  service,  offering  them  the  alternative  of 
remaining  on  the  rolls  of  their  regiments  for  service  in  the  reserve, 
with  a  liberal  retaining  fee. 

It  appears  inconsistent  to  urge  the  importance  of  a  reserve  force 
consisting  of  men  who  have  already  received  training  in  the  ranks  of 
the  Army,  and  to  propose  measures  that  would  have  the  effect  of 
checking  the  increase  of  such  re8er\'e. 

It  may  be  interesting  to  examine  the  financial  effect  of  re-engaging 
men  for  a  second  period  of  sei*vice  (viz.,  12  to  21  years),  as  compared 
with  a  system  of  enlistment  for  short  (say  3  years)  service. 

There  is  no  official  published  statement  of  the  present  pay  and  al- 
lowance of  a  soldier  of  under  3  years  as  compared  with  one  of  over 
12  years'  service,  but  excluding  bounty,  barracks,  medical  attendance, 
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and  Bomc  other  items  which  I  cannot  exactly  calculate,  and  which 
are  common  to  all  engagements,  it  will,  I  think,  be  found  that  the 
inoportion  is  as  follows,  supposing  the  men  to  be  well  conducted : — 

Under  3  years  £32  per  annwn. 

12  to  21  years  (average) £40  „ 

So  that  if,  in  place  of  re-engaging  the  time-expired  man,  he  were  re- 
placed by  a  young  soldier,  there  would  be  a  surplus  of  £8  per  man 
pjBt  annmn,  to  defray  the  cost  of  keeping  the  older  soldier  in  a  Reserve 
Force,  should  he  be  inclined  to  enrol  himself. 

The  foregoing  refers  to  the  cost  of  the  men  while  serving.  But  we 
have  also  to  ti^e  into  consideration  the  expectation  of  pension,  the 
dead  weight  which  the  Legislation  of  1847  was  intended  to  lighten. 

Referring  to  the  tables  attached  to  the  Report  of  the  Recruiting  Com- 
miaaioii,  we  shall  find  that  more  than  one-half  the  recruits  are  enlisted 
under  20  years  of  age.  The  average  age  of  soldiers  who  have  com- 
pleted 12  years'  service  may  therefore  be  taken  at  32,  and  they  would 
be  entitled  to  discharge  with  pension  at  41.    The  average  amount  of 

Sension  for  men  who  serve  the  full  tune  is,  I  beUevc,  about  Is,  Id.  per 
av,  or  say  £20  per  annum. 

If  we  turn  to  the  annuity  tables,  to  be  found  in  the  Postiil  Guide, 
page  44,  we  shall  sec  that  the  lump  sum  to  be  paid  at  32  years  of  age 
for  a  pension  of  £1  per  annum,  to  commence  at  the  expiration  of  10 
years  from  the  date  of  purchase,  would  be  £10  4^.  4d,  or  for  a  pension 
of  £20  per  annum,  £204  Gs.  8^.,  or,  if  paid  by  annual  instalments,  the 
annual  payment  would  be  £23  2^.  id. ;  so  that  if  the  Army  Estimates 
were  to  be  relieved  of  the  pension  list,  and  the  cost  of  paying  and 
auditing  the  pension  accounts — a  measure  which  I  believe  would  find 
favour  with  some  of  those  best  able  to  form  an  opinion  on  the  subject— 
tbe  War  Department  should  pay  to  the  Post  Office  Department  a  sum 
of  about  £23  per  annum  for  every  soldier  of  32  yeara  of  age,  re- 
enlisted  under  the  Army  Service  Act,  1867.  I  believe  that  about 
30,000  have  re-engaged  under  the  inducements  offered  on  the  recom- 
mendations of  the  Recruiting  Commission.  If  the  post  office  tables 
are  applicable,  the  annual  cost  to  the  country  of  these  men  is  not  far 
from  £600,000  per  annum  Tii  excess  of  that  which  will  appear  in  the 
estimates  while  they  are  serving. 

A  fact  of  interest  in  connection  with  the  pension  list  is,  that  although 
there  are  61,748  men  in  receipt  of  pensions,  the  numbers  enrolled  for 
service  in  case  of  emergency  is  only  14,100. 

I  will  now  examine  the  financial  effect  of  holding  out  an  expectation 
of  a  pension  as  an  inducement  to  men  to  "  enlist  for  a  short  term  of 
"enrolled  service,  with  a  Uabihty  to  afterwards  serve  in  a  reserve  force," 
as  advocated  by  Lord  Grey,  in  his  letter  of  23rd  August,  1866,  Ap- 
pendix Y,  of  the  Report  of  the  Recruiting  Commission. 

It  may  be  assumed  that  it  would  not  be  necessary  to  grant  pensions 
mitU  the  end  of  thirty  years'  total  service  or  50  years  of  age,  being  ten 
less  than  the  age  fixed  for  civil  service  pensions. 
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Supposing,  as  before,  the  average  age  of  engageuaeut  to  be  twenty 
years,  the  lump  sum  to  bo  paid  down  for  a  pension  of  £20  per  aoniioi, 
to  commence  at  50  years  of  age  would  be  about  £70,  or  about  one* 
third  the  value  of  the  pension  of  the  re-engaged  soldier  of  32  years 
of  ago.  The  annual  cost,  if  paid  by  instalments,  would  be  about  £4, 
as  compared  with  £23. 

If,  therefore,  the  tables  of  the  Post-office  may  be  acoepted  as  ap- 
proximately appUcable,  there  can  be  no  doubt  of  the  financial  result  of 
the  short-service  scheme,  so  far  as  pensions  ai-e  concerned. 

It  is  calculated  that  if  in  place  of  re-engaging  30|000  tLme-ezpired 
men  we  were  to  give  them  immediate  pensions  of  from  4dL  to  6^  per 
day  as  retaining  fees  for  service  in  Uie  reserve,  with  a  promise  tout 
tiiey  would  have  pensions  of  £20  a  year  each  on  attainmg  30  vears* 
total  service,  and  if  we  were  to  replace  them  by  30,000  younger  so^dle^^ 
the  cost  to  the  country  would  not  be  so  gi'eat  as  that  of  Eeemag  the 
veteran  soldiers  in  our  regular  Army,  and  we  should  within  we  next 
two  years  have  a  very  respectable  reserve  composed  of  men  who  bid 
received  their  training  in  the  ranks  of  om*  Army. 

The  calculation  on  which  this  statement  is  based  is  as  follows : — 

1.  Annual  cost  of  30,000  re-engaged  men  £  £ 

(12  to  21  years'  service)  at  £40  per 

annum 1,200|000 

2.  Annual  cost  of  30,000  young  soldiers  at  — ■^— — 

£32    960,000 

Betaiuiug  fee  of  30,000  reserve  soldiers 
at  £8 24tO,000 

Total  annual  cost  of  60,000  men .  1,200,000 

3.  Present  value  of  pensions  of  £20  per  m 

annum  payable  to  30,000  men  of  3^ 
years  of  age  at  10  years  from  re- 
engagement  6,130,000 

4.  Present  value  of  30,000  pensions  of  time  ■ 

expired  men  payable  after  20  years' 

service  in  reserves   3,200,000 

Present  value  of    30,000   pensions    of 
young  soldiers  payable  30  years  hence    2,097,000 

Total  value  of  pensions  .  •  5,297,000 

The  annual  expenditure  for  30,000  young  and  30,000  reserve  soldiers 
being  the  same  as  for  30,000  re-eiigagcd  soldiers,  the  estimated 
saving  in  respect  of  the  capitalized  value  of  pensions  is  about  £800|000. 

It  is  an  experiment,  of  which  we  have  no  previous  experience,  to 
enlist  men  on  ^present  bounty  for  future  active  service  before  an  enemy 
abroad ;  in  effect,  to  give  the  reserve  men  all  their  advantages  in  time 
of  peace,  and  to  wait  until  time  of  war  for  their  service.  Ilitherto  a 
present  payment  has  been  the  inducement  for  men  to  leave  their  homes 
and  engage  in  active  service  before  the  enemy,  and  whether  men  who 
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have  long  before  spent  their  bounty,  and,  therefore,  havo  nothing  to 
look  forward  to  but  the  hardshipB  and  hazards  of  actual  warfare,  will 
be  ready  and  willing  to  enter  upon  active  service,  must  be,  to  say  the 
least  of  it,  extremely  doubtfuL 

Enlistments  for  ordinary  Army  service  are,  moreover,  made  of  men 
wbo  are  single,  unmarried,  and  physically  capable  of  serving.  These 
facts  being  ascertained,  the  man  at  once  enters  upon  service,  and  is  con- 
stantly under  military  and  medical  '^  surveiUauce,"  so  that  tliough 
marriage  or  malingering  or  self-mutilation  are  not  impossible,  yet  Her 
Majesty's  Regulations  forbid  the  one,  and  the  other  is  a  crime  punish- 
able under  the  81st  Article  of  War. 

Bat  with  the  new  reserve  force  the  case  will  be  widely  different. 
For  eleven  months  in  each  year  they  will  be  civilians,  and  therefore 
can  marry  at  any  time  without  the  breach  of  any  regulation;  and 
their  physical  capabilities  may  be  altered  by  accident  or  design  without 
incurring  any  punishment.  Either  or  both  of  these  incidents  would 
gain  them  a  release  from  their  enlistment,  or  compel  the  Crown  to 
take  m^iinto  the  service  who  would  not  otherwise  have  been  accepted. 

It  la,  therefoi'e,  vci*y  desirable  that  men  enlisted  for  service  on  a 
contingency  should  have  a  prospective  pecuniary  inducement  to  appear 
when  requured. 

Subsequent  to  the  appointment  of  the  Recruiting  Commission,  and 
while  they  were  receiving  evidence,  war  was  declared  between  Austria 
and  Prossia,  and  tlie  astonishing  result  of  the  three  weeks'  campaign 
which  ended  in  the  defeat  of  the  Austrians  at  Sadowa,  and  brought  the 
war  to  a  conclusion  in  a  few  weeks,  caused  increased  public  attention  to 
be  directed  to  our  Military  institutions,  and  people  began  to  ask  in  what 
condition  we  should  bo  were  a  hostile  force  to  succeed  in  effecting  a 
landing  on  our  shores. 

In  the  absence  of  any  proposal  from  the  Commission  to  provide 
for  such  contingency,  the  Prussian  Military  System  under  which 
such  auccessful  results  had  been  obtained  iu  Germany,  was  natumlly 
aoggeeted  as  a  model  whence  an  improved  organization  might  be 
devised. 

As  the  adoption  of  one  or  more  of  the  principles  of  the  Prussian  system 
has  been  advocated  by  nearly  all  who  have  written  on  the  subject  of 
annv  organization,  I  have  procured  information  from  Lieut.-Colonel 
GooKB,  R.E.,  of  the  Topographical  Department,  explanatory  of  that 
system.  The  Prussian  system  embodies  three  principles ;  the  first,  a 
general  conscription  with  liability  of  every  able  bodied  man  to  serve  in 
we  regular  army  or  in  its  reser\'es  between  the  ages  of  20  and  27, 
and  awsequently  in  the  ^'  Landwehr"  between  the  ages  of  27  and  32. 
All  not  serving  in  the  army  or  Laudwehr  being  liable  to  serve  in  the 
*«  Landsturm"  between  the  ages  of  18  and  42  inclusive. 

This  principle  could  not  be  applied  to  this  country,  mainly  for  the 
leaaon  that  our  regular  army  is  not  solely  defensive,  two-thirds  of  the 
number  being  constantly  on  Colonial  or  Indian  servioe. 

The  second  principle,  namely  that  of  assigning  to  each  regiment  a 
particular  temtory,  in  which  it  is  usually  quartered,  and  attaching  to 
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it  a  reserve  and  "  Landwehr "  battalion  in  which  all  eligible  persons 
residing  within  that  district  must,  for  some  time  of  their  lives,  be  enrolled, 
has  also  been  deemed  inapplicable  in  this  country,  but  it  is  submitted 
that  a  modification  of  the  plan  could  with  advantage  be  adopted  by, 
as  already  suggested,  attaching  to  each  of  our  regular  regiments  a 
battalion  for  semce  in  India  or  the  colonies  and  a  proportion  of  the 
Army  reserves.  Our  militia,  volunteers,  and  trained  bands  would  cor- 
respond with  the  Prussian  Landwehr  and  Landsturm. 

The  third  principle  of  the  Prussian  system  is  to  lighten  so  far  as 
consistent  with  reasonable  efficiency  the  military  service,  so  as  not  to 
interfere  with  the  industrial  occupations  or  education  of  the  yonng 
men  who  come  up  for  service  in  the  standing  Army.  And  to  specially 
shorten  the  service  of  those  who  are  wiUing  to  relieve  the  state  of  the 
cost  of  their  maintenance  and  equipment. 

This  is  a  principle  which,  it  is  submitted,  admits  of  extensive 
appUcation  ui  our  Army,  and  in  its  reserves. 

Looking  on  military  defensive  service  of  the  State  as  a  tax  to  which 
all  men  are  hable  to  contribute  either  time  or  money,  there  would  not 
appear  to  be  any  reason  why  some  privileges,  or  some  exemptions  in 
respect  of  taxation  should  not  attach  to  those  who  give  up,  without 
adequate  payment,  their  time  to  qualifying  themselves  for  taking  an 
active  part  in  the  defence  of  the  nation. 

In  round  numbers  the  annual  pay  and  allowances  of  a  regular  private 
soldier  are  about  £82,  of  a  militiaman  £6,  and  of  a  volunteer,  xl  10s. 
If  an}'  members  of  the  two  latter  classes  will  give  up  their  time  and 
spend  money  in  order  to  attain  a  degree  of  efficiency  nearly  equal 
to  that  of  the  regular  soldiers,  they  should  be  entitled  to  every 
consideration. 

Lieutenant-Colonel  Cooke  has  also  lent  me  an  abstract  prepared  by 
him  of  the  militia  laws  in  force  in  the  State  of  New  York,  which  is 
very  interesting,  as  showing  how  the  Prussian  system  has  been 
adapted  to  meet  the  case  of  a  Republican  constitution. 

The  distinctive  features  of  the  New  York  system  are— (1).  That  all 
able  bodied  men  are  Uable  to  serve,  but  that  most  service  is  commutable 
by  fines ;  the  greater  part  of  the  funds  to  defray  the  expenses  of 
the  militia  are  raised  by  fines  levied  by  non-attendance  at  drills,  &c 
(2).  That  subject  to  an  examination  as  to  fitness,  and  an  inquiry  as  to 
character  by  the  Commander-in-chief,  the  officers  are  elected,  the 
company  officers  by  their  companies,  the  field  officers  by  the  company 
officers,  and  the  brigadiers  by  the  field  officers. 

During  the  months  which  elapsed  between  the  publication  of  the 
Report  of  the  Recruiting  Commission,  October,  1866,  and  the  assembly 
of  ParUament,  February,  1867,  articles  appeared  in  more  than  one 
newspaper,  notably  in  the  "  Pall  Mall  Gazette,"  and  "  Saturday 
Review,"  advocating  the  principle  of  enlistment  for  short  periods  of 
enrolled  service,  with  liability  to  be  called  out  on  emergency  during  a 
longer  term,  and  proposing  separate  engagements  for  Colonial  service. 

Concurring  as  I  did  in  these  views,  I  gave  some  consideration  to  the 
details  necessary  to  give  effect  to  these  principles,  and  I  came  to  the 
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conclusion  tliat  by  adopting  a  regimental  organization  such  as  I  have 
indicated,  particulars  of  which  are  given  in  the  printed  tables,  the 
system  might  be  applied  to  our  Army  with  but  little  disturbance  of 
cxistiDg  arrangements,  without  injuriously  affecting  existing  interests, 
and  without  any  expense  beyond  that  which  would  be  due  to  an  addi- 
tion, if  any  were  needed,  of  the  number  of  men  enrolled  for  service. 
The  scheme  was  brought  to  the  notice  of  the  Secretary  of  State  for 
War,  in  January,  1867;  it  wa^s  subsequently  printed  hi  April,  1867, 
and  submitted  for  consideration,  in  contradistinction  to  plans  by  which 
the  Reserves,  to  fill  up  the  ranks  of  the  regular  regiments,  were  pro- 
posed to  be  trained  by  and  attached  to  the  Militia. 

I  will  now  proceed  to  explain  the  main  features  of  the  organization 
which  I  advocate,  and  to  state  the  points  which  are  submitted  for  con- 
sideration. 

The  heads  under  which  it  appears  to  me  the  subject  should  be  con- 
sidered have  already  been  stated  (page  312). 

Under  the  first  head  (A),  that  which  involves  political  consideration, 
it  is  not  proposed  to  alter  any  existuig  legislation  at  present,  but  if 
difficulty  be  experienced  in  making  up  the  Reserves  to  the  numbera 
authorized  by  Parliament,  it  is  recommended  that  no  opportunity  should 
be  lost  of  passing  hi  to  them  any  of  the  recently  re-engaged  soldiers 
who  may  be  willing  to  leave  their  regiments  with  the  liability  to  come 
up  when  required ;  their  places  in  the  regiments  to  be  taken  by  young 
soldiers. 

The  calculations  showing  that  this  would  financially  be  the  better 
course,  have  been  already  submitted,  and  if  the  military  advocates  for 
ro-engagement  were  asked  whether  they  would  recommend  the  expen- 
diture of  a  given  sum  of  money  in  the  re-engagement  of  30,000  men, 
of  30  to  35  years  of  age,  or  whether,  the  funds  being  limited,  they 
would  prefer  that  these  30,000  men  should  be  passed  into  a  Reserve 
foroey  with  power  to  call  them  up  to  rejoin  their  regiments,  their 
places  in  the  ranks  being  taken  by  30,000  younger  soldiers,  of  18  to 
25  years  of  age,  I  have  little  doubt  but  that  they  would  prefer  the 
larger  number  of  men. 

I  apprehend  that  it  is  in  the  power  of  the  Secretary  of  State  to  make 
regulations  for  giving  effect  to  this  suggestion. 

If  after  some  experience  of  the  working  of  the  system  it  should  bo 
found  desirable  to  shorten  the  period  for  compulsory  service,  from 
two-thirds  to,  say,  one-third,  the  period  of  the  first  enlistment,  the 
alteration  of  a  word  in  Clause  55  of  the  Mutiny  Act,  would  give 
power  to  the  Secretary  of  State  to  use  discretion  in  the  matter. 

Under  the  second  head  (B)  it  was  proposed  (page  312)  to  consider  the 
nwnbersy  training^  and  organization  of  the  combatant  troops. 

1.  As  to  numbers,  I  have  already  stated  (page  319)  the  authorized 
establishments,  and  it  is  not  proposed  to  increase  the  establishments 
of  the  British  Infantry  forces,  or  of  the  Home  Reserves  (see  Table 
III). 

The  only  proposal  submitte<l,  with  the  object  of  incTcasiiig  the  num- 
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ber  of  men  is  one  that  was  suggested  to  me,  viz.,  that  we  Bhonld  torn  to 
account  for  purposes  of  uational  defence  the  large  number  of  peiBons 
holding  civil  employment  under  the  Crown. 

On  reference  to  the  Navy  and  Civil  Service  estimates,  it  will  be 
found  that  there  are  over  27,000  subordinate  civilians  employed  by  the 
Admiralty,  Customs,  and  Excise  Departments;  over  15,000  are 
employed  in  the  dockyards  alone ;  these  men  might  be  trained  by  the 
stc^  of  the  proposed  garrison  battahons,  with  which  they  oonld,  in  the 
event  of  war,  be  associated  for  the  defence  of  the  forttfications  thai 
guard  the  establishment  in  which  they  earn  their  livelihood.  The 
superior  officers  of  the  departments  should  be  required  to  ofificer  these 
men. 

Having  settled  the  number  of  men,  the  next  step  is  to  form  them 
into  *' Companies,"  "Battalions,"  "Regiments,"  and  "Brigades" for 
purposes  of  training  and  inspection,  and  to  admit  of  their  being  readily 
formed  into  Divisions  or  Army  Corps, 

The  present  and  proposed  regimental  establishments  will  be  found 
in  Table  I,  the  main  features  of  the  regimental  organization  which  is 
submitted  for  consideration  are : — 

1.  That  keeping  up  as  we  do  infantry  officers  and  non-commissioned 
officers  in  numbers  sufficient  to  train  and  command  53,000  men  in 
excess  of  our  peace  establishments,  those  officers  and  non-oonmiissioned 
officers  should  be  employed  to  supervise,  train  and  command  the  50,000 
reserve  men  which  Parliament  has  authorized  the  Secretary  of  State 
for  War  to  raise  and  organize  as  a  reserve  for  general  service  (See 
pages  313,  314,  815). 

2.  For  the  training  and  organization  of  the  pensioner  reserves,  the 
formation  of  garrison  regiments  is  proposed  (see  page  315),  the 
composition  and  distribution  of  these  corps  will  be  found  in  the 
tables. 

3.  That  the  project  may  be  carried  out  gradually  and  without  a 
reduction  of  the  old  estabUshed  regiments.  The  percentage  of  Officers 
and  the  number  of  men  per  company  will  be  the  same  as  at  present 
and,  taking  into  account  the  regimental  reserves,  the  proportion  of 
combatant  officers  to  men  will  be  sufficient,  being  in  excess  of  that  in 
the  armies  of  the  great  Continental  powers,  viz. : — 

British  army  1  officer  to  28  men.      Austrian  army  1  officer  to  40  men. 
French      „      1         „         33     „  Prussian    „      1        „         49     „ 

The  service  battalions  are  proix)sed  to  be  of  nearly  the  same  total 
strength  as  the  mfantry  battaUons  now  serving  in  India,  and  the 
brigades  of  about  the  same  strength  as  at  present. 

4.  By  organizing  the  infantry  regiments  in  two  battaUons  and 
increasing  the  number  of  battalions  on  home  service,  it  will  be  possible 
not  only  to  organize  our  army  reserves  without  additional  staff  or 
establishment,  but  to  so  arrange  the  miUtary  districts  that  each  shall 
form  the  nucleus  of  an  army  corps  with  staff  complete. 

Some  important  improvements,  many  of  which  are  suggested  in  the 
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t  of  the  Commission  on  KecniitJng  couUl  nlao  bo  carried  out, 
Tiz, : — 

To  facilitate  the  assemWy  of  troops  in  camps  during  anmmer,  and 
(heir  dispersion  in  conntry  quarters  during  winter. 

To  establish  more  permanent  head-qoartera  for  the  several  regi- 
mmto,  and  thereby  add  to  the  comfort  of  the  olBcers  and  men-— 
establish  local  connections  for  recruiting, — admit  of  greater  facilities 
tot  the  oeefnl  employment  of  the  men,  and  for  their  instruction,  ia 

To  define  the  period  of  seri-ice  in  India  and  tlie  several  colonies, 
mid  adapt  it  to  the  climate  and  conditions  of  each  station.  Many  of 
tlM  ofcjections  which  sotdiera  now  have  to  colonial  service  would  be 
tetaoveA. 

To  conduct,  reci'uiting  regimentally  and  wilhout  an  expensive 
recmrting  staff — the  men  in  reserve,  acting  as  recruiting  agents  to 
tMr  regiments,  and  keeping  up  local  connections. 

By  requiring  reserves  to  be  exercised  at  the  head-quarters  of 
Kgnl&r  reginiouts,  the  period  of  year  at  which  the  annual  eserciafl 
Aoold  t^e  place  could  be  arranged  30  as  to  interfere  as  little  as 
pooflibte  with  the  industrial  occupations  of  the  men.  In  certain 
Meea  Mrangements  might,  with  the  sanction  of  the  Commander-in- 
Ct&et,  be  made  for  exercising  men  in  resen'e  with  volunteer  corps  oP 
laSitia  regiments. 

It  is  believed  that  the  arrangements  proposed  would  not  only 
ftttnct  to  the  ranks  of  the  Army  a  large  number  of  intelligent  men 
urto  would  not  now  think  of  enlisting,  but  it  would  have  the  effect  of 
making  service  in  the  army  reserve  force  mow  popular  than  service 
to  &K  militia. 

In  order  to  cany  out  the  revised  reg^ental  organization,  it  would  be 
dewrableto  select  officers  for  the  conmiandof  regiments  and  battalions, 
and  that  the  appointments  should  bo  made  without  purchase,  probably 
ttasa  a  general  list  of  field  officers. 

The  pay  of  the  Officers  in  command  of  regiments  to  be  made  equal 
to  that  of  a  regimental  Colonel  in  command  of  a  brigade  of  artillery, 
and  that  of  nn  Officer  in  command  of  a  battalioji  equal  to  that  of  a 
ookncl  2nd  Commandant  of  Marines. 

This  would  involve,  an  increased  annual  expense  of  about  £26,000 
to  be  met  by  a  reduction  of  the  separate  recruithig  staff,  which  now 
50«lB  over  £27,000. 

These  appointments  would  give  a  professional  opening  to  n^gimental 
officers,  other  than  that  of  staff  employ.  The  lowest  staff  position 
which  a  Captain  can  hold,  is  now  better  paid  than  the  command  of  an 
infaiitry  regiment,  and  it  is  not  surprising  that  some  of  our  best  regi- 
mental Officers,  especially  those  who.  while  desirous  of  making  the  Army 
fltnr  profession,  cannot  afford  to  servo  for  a  pay  little,  if  any  in  excess 
of  tbe  Interest  on  the  purchase  money  of  their  commissions,  should 
take  the  first  opportunity  of  giving  up  their  regiments  for  staff  appoint- 
nenta  of  comparatively  minor  importance. 

I  do  not  think  that  so  long  as  the  establishment  of  Officers  ia,  as  at 
jvesent,  in  t-xcess  of  the  number  actually  required  to  train  and  com- 
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mand  the  men  actually  embodied,  and  while  there  is  a  demand  for 
commissions  in  excess  of  the  supply,  any  great  increase  of  the 
standing  pay  of  the  regimental  Officers  could  be  proposed,  but  the 
position  of  regimental  officers  might  be  improved  without  any  great 
expense,  by  giving  the  rank  of  major  to  captains  of  a  certain  standing, 
as  it  now  is  to  Lieutenants  in  the  Navy,  and  also  as  a  reward  for 
service  in  the  field  or  other  good  service. 

We  should  under  the  proposed  regimental  organization  no  longer 
have  the  frequent  changes  of  establishment  which  have  given  rise  to 
grievances  on  the  part  of  officers. 

A  serious  drawback  to  military  life  as  a  profession  is  the  impossi- 
bility (without  a  sacrifice  of  promotion  which  is  fatal  to  future  advance- 
ment) of  exchanging,  when  for  sufficient  reasons  individual  officers 
are  unable  to  accompany  their  regiments  on  ordinaiy  colonial  service. 
By  arranging  the  roister  for  colonial  service  regimentally,  it  would  in 
such  cases  be  possible,  without  injury  to  any  one,  to  allow  exchanges 
of  home  and  colonial  duty,  and  an  officer  who  did  not  object  to  an  extra 
turn  of  colonial  service,  could,  as  a  private  arrangement,  receive  a  bonus 
for  taking  the  duty  of  another.  It  would  of  course  be  necessary  to  keq[^ 
a  strict  roister,  and  to  specify  the  number  of  years  for  which  the  officers 
should  serve  with  the  battalion  in  the  colonies.  It  would  also  be 
necessary  to  remove  staff  officers  from  the  regiment,  or  to  make  them 
supernumerary,  so  that  their  special  employment  would  not  throw  an 
undue  share  of  duty  on  others.  A  reduction  of  regimental  officers  has 
been  proposed  to  enable  this  to  be  done,  and  if  further  reduction  were 
requisite,  it  would  be  carried  out  by  not  filling  up  all  the  vacancies 
among  the  subalterns  of  the  home  battalions. 

The  inconveniences  of  the  purchase  system  would  be  reduced  to  a 
minimum  by  the  adoption  of  Captain  Vivian's  proposal  for  reducing 
the  regimental  ranks. 

As  no  increase  in  the  total  numbers  of  the  British  establishments  is 
proposed,  it  is  necessary  to  show  how  the  men  and  battalions  may  be 
distributed  under  my  scheme  so  as  to  meet  the  requirements  of  the 
Service. 

This  I  have  done  in  Tables  II  and  IV,  and  it  will  be  seen  that  if  the 
composition  of  battalions  which  I  suggest  be  adopted,  there  would  not, 
in  any  grade,  be  an  excess  of  present  establishments,  and  consequently 
no  increased  expense. 

These  details  may,  however,  be  modified  without  affecting  the  prin- 
ciples advocated.  I  worked  them  out  and  have  had  them  printed  in 
order  to  satisfy  the  meeting  that  the  scheme  is  practicable,  and  could 
be  carried  out  without  additional  staff  or  establishments,  but  I  do  not 
propose  to  enter  into  explanation  of  them,  unless  requested  to  do  so. 

The  only  point  which  calls  for  explanation  is,  thai  I  have  adopted 
eight  company  battalions  for  two  reasons — Ist,  to  admit  of  an  increase 
of  battahons ;  2nd,  because,  under  present  regulations,  flank  companies 
are  done  away  with.  I  propose,  however,  to  have  four  battalions  in  a 
bri^de,  in  place  of  three. 

Having  settled  the  establishment  of  "battalions"  and  "brigades,"  the 
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next  step  will  be  to  organize  them  into  "  divisions  "  and  '*  army  corps," 
and  to  settle  the  precise  distribution  of  the.  forces. 

The  project  for  an  army  corps  laid  down  in  the  "  Regulations  for 
"  the  equipment  and  supply  of  stores  by  an  Army  in  the  field "  is 
based  on  the  infantry  force,  viz.,  two  divisions  (or  four  brigades)  of 
infantiy,  of  the  total  numbers  of  10,000  men. 

The  units  for  the  formation  of  an  army  corps  of  any  required  strength 
may  be  taken  to  be  a  division  of  infantry  and  a  brigade  of  cavalry. 
To  each  of  these  a  proportion  of  field  (or  horse)  artillery  and  train 
would  be  attached,  and  a  proportion  of  engineers  would  bo  told  off  to 
each  infantry  division. 

So  long  as  the  proportions  are  laid  down,  and  the  troops  are  distri- 
buted throughout  the  kingdom  so  as  to  be  readily  brought  together 
for  annual  exercise  in  those  proportions,  there  is,  I  submit,  no  neces- 
Bity  for  mi^ng  it  a  condition  that  the  forces  shall  be  distributed  in 
corps  of  "  equal  *'  strength ;  nor  would  it  be  practicable  to  do  so 
witnout  large  expenditure  in  the  erection  of  barracks,  &c. 

I  have,  therefore,  prepared  a  project.  Table  IV,  showing  the  peace 
distribution  which  I  would  propose.  Lender  this  project,  the  regular 
infantry  would  be  so  distributed  that  brigades  might  be  annually  assem- 
bled for  exercise  in  the  camps  proposed  for  the  several  districts,  and  in 
four  out  of  the  six  districts  there  would  bo  cavalry  brigades. 

I  have  shown  the  number  of  infantry,  of  infantry  reserves,  and  of 
militia,  which  I  would  propose  to  attach  to  each  district  for  supervision 
of  training,  and  for  the  purpose  of  being  brigaded  with  the  line.  These 
nmnbers  are  given  in  the  diagram  before  tlie  meeting,  and  the  distri- 
bution is  further  illustrated  by  a  map,  on  which  are  shown  the  sug- 
gested positions  of  the  head-quarters  of  districts  and  brigades,  and  of 
the  camps. 

In  preparing  the  project  I  have  arranged  the  districts  mainly  in 
reference  to  the  railway  communications  and  existing  barrack  accom- 
modation,  so  placing  the  head-quarters  that  they  may,  as  regards 
poetal  conununication,  be  conveniently  situate,  in  reference  to  the  ent- 
ering brigades  and  stations. 

Thus  the  southern  division,  with  its  head-quarters  at  Aldershot, 
and  which  would  be  the  nucleus  of  an  army  corps  of  over  60,000 
infantry  for  the  defence  of  the  South  Coast,  would  have  the  command 
of  the  South-Westem  Railway  and  its  branch  lines. 

In  time  of  war  the  brigades  of  line  regiments  at  Portsmouth  and 
Gosport  would  join  the  moveable  force,  their  places  in  the  garrison 
being  taken  by  the  Pensioner  Reserves  and  Militia  and  Volunteer 
battalions. 

It  would  be  the  duty  of  the  Generals  commanding  districts  and  of 
the  Brigadiers  to  make  themselves  thoroughly'  acquainted  with  the 
whole  of  the  defensive  resources  and  requirements  withui  their  respective 
commands,  including  the  arrangements  for  transport,  the  means  of 
procuring  at  short  notice  additional  horses  for  the  cavalry  and  artillery, 
the  positions  to  l>e  entrenched,  and  all  the  numerous  arrangements 
necessary  for  turning  the  forces  under  their  supervision  to  the  best 
possible  account  in  the  event  of  war  or  invasion. 
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The  arrangements  for  the  management,  repair,  or  destmction  of  the 
railway  communication  within  the  district  should  be  carefully  prepared 
in  concert  with  the  officers  of  the  railway  companies,  and  of  those  of 
Volunteer  Staff  Corps  who  have  taken  up  that  subject. 

With  a  peace  organization  and  distribution  of  the  regular  and  militii 
forces  such  as  I  have  here  indicated,  and  a  corresponding  organization 
and  distribution  of  the  cavalry,  artillery,  and  engineer  corps,  there 
would  be  no  difficulty  in  putting  into  the  field  a  defensive  force  far  in 
excess  of  the  200,000  men  which  was  suggested  as  one  of  the 
conditions  of  oiu"  problem,  nor  would  there  be  any  delay  or  difficulty  in 
organizing  an  expeditionary  cor|)S  of  a  total  number  of  100,000  men. 

In  respect  of  the  yeomanry  and  volunteer  forces,  all  that  ai^)earB 
necessary  for  their  more  perfect  organization,  is  to  make  anrangemeots 
by  which  brigades  formed  of  these  forces  should  be  mancenvred  with 
those  of  the  line  and  militia,  and  to  place  the  inspection  nnder  the 
Oenerals  in  command  of  districts. 

I  doubt  the  expediency  of  plachig  voluntoers  in  the  same  brigades 
as  regular  soldiers.  The  regulations  under  which  they  serve  differ  so 
much  from  those  of  the  regular  Army,  and  the  fact  of  the  men  being 
taken  from  a  different  class  in  life,  would  appear  to  afford  enffldent 
reasons  for  forming  brigades  of  exclusively  volunteer  battali<Hi0. 
This,  however,  is  a  subject  for  discussion.  No  volunteer  battaUon 
should,  I  conceive,  be  allowed  a  place  in  a  field  brigade  which  does  not 
come  up  to  a  certain  standard  of  efficiencj'.  Volunteer  corps  whid^, 
for  want  of  opportuiHty  or  other  causes,  do  not  attain  this  standard, 
to  be  allotted  with  the  pensioner  force  for  the  defence  of  fortresses, 
&c. 

I  trust  I  have  now  sufficiently  explahied  the  measiu-es  proposed  for 
the  organization  of  our  infantry  forces  and  our  home  reserves,  so  as  to 
meet  the  propositions  set  before  you.  I  have  not  proposed  any  new 
establislmient,  and  although,  for  purposes  of  organization  and  inspec- 
tion, I  have  proposed  an  addition  to  the  number  of  brigades,  the 
brigade  staff  may  be  formed  by  a  redistribution  of  staff  appointments. 

In  reference  to  our  self -governing  colonies,  I  have  indicated  (page  318) 
the  an'angement^  which  I  propose  for  training  the  local  reserves, 
their  organization  would  be  carried  out  on  the  same  principle  as  that  (rf 
the  home  Army,  subject  to  modifications  to  meet  local  requirements. 

In  regard  to  the  third  head  under  which  the  subject  of  army 
organization  has  to  be  considered,  viz.,  the  Administrative  Organization, 
I  would,  for  my  individual  opinion,  refer  to  the  evidence  which  I  gave 
before  Lord  Strathnairn's  Committee,  in  18GG,  page  140  of  Blue  Book. 
I  then  advocated  the  amalgamation  of  the  Military  Staff  Departments, 
under  one  head,  and  of  the  Supply  and  Transport.  Departments  under 
another. 

In  the  field,  the  first  of  these  Officers  would  be  at  the  General's  side 
to  carry  out  his  orders  in  respect  of  the  movements  and  disposition  of 
the  combatant  troops  in  front.  The  other  would  be  charged  with  the 
equally  important  staff  duty  of  bringing  up  the  supplies  from  the  rear. 

In  a  garrison  or  mihtary  district  these  two  staff  Officers,  with  the 
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Officer  commanding  the  Royal  Artillery,  being  the  Officer  in  charge  of 
armaments,  and  the  Commanding  Royal  Engineer  being  the  Officer 
charged  with  defences  and  works,  and  a  Financial  Officer,  who  should 
be  a  ciTilian,  would  form  a  Council  to  which  the  General  might  appro- 
priately have  resort  for  advice  on  all  important  matters  affecting  his 
command. 

I  see  no  reason  to  alter  the  classification  of  duty  which  I  then  ad- 
vocated, with  this  exception,  that  the  civil  element  should  not  in  any 
respect  be  an  executive  Officer,  but  that  he  should  be  one  of  the  civil 
servants  of  the  Crown,  probably  a  selected  clerk  from  the  War  Office  or 
Treasmy,  and  that  his  relations  to  the  General  should  correspond  with 
that  of  a  Colonial  Secretary  to  a  Governor,  with  that  of  a  clerk  of  a 
bench  of  magistrates  to  the  Justices,  or  with  that  of  the  Assistant 
Cnder  Secretary  of  State  for  War  to  the  Secretary  of  State,  viz.,  to 
advise  the  General  on  all  matters  of  finance  or  regulation,  and  to 
cany  on,  under  his  instructions,  correspondence  on  subjects  of  adminis- 
tration, and  to  issue  warrants  for  expenditure  authorized  by  the 
General  mider  emergent  circumstances  without  the  previous  sanction  of 
the  Secretary  of  State. 

Under  present  regulations,  when  a  military  force  is  beyond  the 
immediate  control  of  the  Secretary  of  State  for  War,  the  General 
is  his  representative,  and  it  would  appear  to  be  inconsistent  with  that 
theoiy  to  givo  to  any  subordinate  Officer  a  j^osition  or  jwwor  which 
weuld  imply  a  control  independent  of  the  General,  and  this  would 
be  the  more  objectionable  hi  principle  if  the  controlling  Officer  had 
to  direct  executive  business  involving  the  local  expenditure  of  public 
monefy. 

The  suggestion  I  make  would  not  involve  the  creation  of  new 
high  appointments,  and  the  administrative  capabilities  of  the  civil 
eenrants  would  be  increased  by  their  tenii^orary  omploynient  in  the 
capacity  of  Secretaries  to  the  Generals  in  command  of  stations. 

The  subject  of  administrative  organization  is,  however,  now  under 
coDsideration,  and  is  not  one  on  which  it  is  proposed  to  invite  dis- 
coflsion. 


The  Chaibicak. — ^We  hare  to  tliank  Major  Lcnliy  for  liaving  laid  before  us  a  very 
inprohenBiTe  scheme,  which,  as  you  have  heard  embraces  a  large  number  of  subjects 
both  of  principle  and  of  detail.  Tlic  subject  is  a  rery  largo  one  ;  and  Major  Leahy 
!■•  treated  it  with  rery  great  ability,  and  in  a  very  compreliensiTc  manner.  Perhaps, 
the  best  coarse  that  wo  can  now  pursue  will  be,  that  if  any  points  in  the  paper  are 
aol  quite  understood,  and  more  explanation  is  required,  gentlemen  should  question 
"Majqr  Leahy,  in  order  that  he  may  more  fully  explain  them.  I  am  rather  inclined 
to  doubt  from  the  largo  area  which  the  paper  embraces,  whether  it  can  be 
difcussed  Tery  easily  without  being  firot  in  ]irint,  and  read  by  those  who  wish  to 
discuss  it.  The  paper  is  extremely  well  put  together,  but,  as  I  liuve  said,  it 
embraces  so  much  detail,  tliat  if  I  attempted  to  discuifd  it,  I  tliiiik  I  should  have 
some  difficulty  in  knowing  how  to  liuudle  some  of  the  points,  without  a  little  more 
study  than  can  be  given  to  them  upon  hearing  them  tne  first  time.  As  far  as  I  am 
personally  concerned,  I  am  not  prepared  to  enter  into  any  discussion,  or  to  oxpro.s'^ 
any  opinion  upon  it  at  the  present  moment.  Probably  I  should  not  be  pn*pan>d  to 
iprsis  any  very  strong  opinion  upon  it  at  all,  on  accoimt  of  the  position  1  have  the 
boDonr  to  hold.    For  whatever  I  might  say,  though  it  might  only  be  in  discustfiou, 
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might  carry  with  it  more  weight  than  it  might  deserve,  and  be  rcceired  at  ao 
authoritative  scheme,  when  it  would  be  onlj  tlic  opinion  of  an  indiriduaL  I  make 
these  few  remarks  for  tlio  purpose  of  suggesting  to  the  meeting  Uiat,  as  &r  as  the 
discussion  is  concerned,  wo  should  take  another  day  for  it ;  but  I  think  there  are 
many  points  upon  which  members  might  wish  to  be  further  enlightened,  and  upon 
which  they  might  now  put  questions  to  Major  Leahy. 

ColoiicrALCOCK,  Commandant  1st  Regiment  Middlesex  Militia. — It  maT  appeir 
Tcry  presumptuous  in  me  to  venture  to  offer  an  opinion  upon  bo  comprehensive  a 
paper,  and  oue  so  ably  written  as  that  which  we  have  just  heard.     But,  perhaps,  a» 
you,  Sir,  have  already  suggested,  it  might  bo  possible  on  a  matter  of  detail  to  mention 
something  that  may  be  of  interest  to  the  meeting.    The  point  of  detail  which  I 
would  select,  is  one  applicable  to  that  part  of  the  service  to  which  I  belong,  vit.,  the 
Militia.    It  happens  to  be  one  in  which  I  can,  I  think,  to  a  rerj  groat  extent 
corroborate  the  general  principles  which  the  lecturer  has  laid  down.     Ono  principle 
is,  that  a  Regiment  of  Militia  should  consist  of  two  battalions ;  another  is,  that  the 
industrial  employments  of  the  men  who  form  the  Reserve,  shoiild  not  be  interfered 
with.    The  Lecturer  compared  our  organization  in  that  respect  with  the  organization 
of  the  Prussian  service ;  but  it  would  be  more  appropriate,  as  it  seems  to  me,  to  com- 
pare it  with  tliat  of  the  French.    A  good  deal  has  appeared  in  the  papers  lately,  and 
everybody  knows,  that  the  organization  of  both  the  French  and  Englisn  servioea  haii 
certain  similarity,  inasmuch  as  in  both,  there  is  an  active  Army,  and  a  Beserre, 
consisting  of  old  and  young  soldiers,  and  a  second  reserve,  consisting  in  the  French, 
of  the  Oarde  Mobile,  and  in  the  English,  of  the  Militia,  the  Rifle  Volunteers,  and 
the  Pensioners.     The  French  organization  is  strong,  be<»use  it  is  based  upon  the 
conscription.      The  English  organization  is  weak,  because  it  is  not  baaed  upon 
the  Militia,  which  is  the  old  constitutional  Army  of  the  nation.    Now,  what  I  wish 
to  point  out  is — not  that  I  am  so  well  prepared,  perhaps,  as  I  ought  to  be  to 
speak  upon  the  subject, — but  I  think  I  can  show  distinctly  that  the  view  which  the 
Lecturer  has  taken  is  perfectly  sound,  and  applies  most  particularly  to  the  Militia 
Service.    The  Militia,  as  we  all  know,  is  called  out  for  twenty-eight  days'  service 
in  the  year.    It  consists  of  men  who  can  give  twenty-eight  consecutive  days  from 
their  employment ;  therefore,  it  includes  that  class  only,  and  no  other.     If  you  wish 
to  increase  your  members,  you  must  include  a  larger  class.    The  gallant  Officer  has 
said  that  the  industrial  employments  of  the  men  should  not  be  interfered  with.  And 
hero  we  come  to  tlie  rule,  that  when  you  want  a  larger  number  of  men,  you  most 
consider  the  relation  which  the  pay  and  the  period  of  military  service  bear  to  the 
wages  and  the  demands  of  civil  employment.    You  must  consider  both,  or  else  you 
cannot  get  the  men.    The  Militia  are  expected  in  times  of  emergency,  in  times  of 
war,  to  supply  the  line  with  drilled  men,  and  at  the  same  time  to  keep  up  their 
own  establisiiments ;  two  things,  wliich  we  know  from  our  experience  in  the  Crimean 
War,  are  almost  impossible.     It  was  done,  but  ouly  with  great  difficulty.     Under  the 
present  system  of  warfere,  it  would  be  still  more  difficult,  because  things  must  be 
done  much  faster  than  Uiey  were  formerly.    To  succeed,  we  must  depend  entirely 
upon  organization,  and  not  upon  money.    The  idea  seems  to  be  prevalent  that,  being 
a  very  wealthy  country,  if  it  comes  to  a  push,  we  could,  by  trusting  to  the  pluck  of 
our  men,  and  to  a  lavish  expenditure  of  money,  accomplish  anything.     It  is  my  firm 
conviction  that  this  is  a  mistake,  and  that  we  must  trust  to  organization.   That  remark 
brings  me  back  to  the  subject  of  organization.    For  the  MiUtia  to  supply  the  line  with 
trained  men,  and  to  keep  up  their  own  estabUshments,  thev  require  themselves  to 
have  a  Reserve.    Consequently,  instead  of  our  organization  being  similar  to  that  of 
the  French  Army,  namely ,~- 

Active  Army, 

Reserve  of  old  and  young  soldiers,  mixed. 

National  Guard  Mobile, 
the  English  ought  to  have  been  as  follows  : — 

Active  Army  and  Army  Reserve, 

Militia  and  Militia  Reserve, 

Rifle  Volunteers  and  levy  en  masse. 
The  effect  of  having  a  Militia  Reserve  would  be  this ;  that  those  men  who  are  unable 


ARMY   OKGANIZATION.  389 

B-fpro  9S  oomecatiTe  dajs'  tTauiing,  nbose  ciril  emplojrmentB  would  preTent  their 
ing  M>,  irotltd  be  in  the  Milida  Rescrvo.  Of  course,  Bnjbod;  may  saj :  but  how 
iroold  you  DmnaKD  all  tbis  ?  I  can  osaurc  jou  tlmt  the  thing  ia  bo  aimplo,  that  it  is 
KOnderftil  bejond  mfnaiiro  that  it  haa  netet  bapa  adopted.  The  &ct  is,  that  no  are 
>6>u>Uy  tnuning  aud  selecting  men  whom  tre  are  unable  to  keep,  becaiuo  militiii 
■pmrota  ouanot  hare  in  their  ranks,  men  who  cauuot  giro  those  28  canscDutiTO  dajs' 
niniiw,  and  wcU  drilicd  and  equipped  men,  of  eioellent  charac!*'!',  are  obliged  to 
MTB  uo  militia,  nod  this  at  the  very  time  when  there  is  some  talk  of  an  increased 
IMion  tax  in  order  to  iOL'reue  the  number  of  the  riBs  TolunteerB.  I  should  not 
to  speak  in  excess  of  the  ntunbi^r,  as  it  is  impossible  to  know  Tor;  sccumtol-f,  but 
D  an  BTimge  from  30  to  40  woll- trained  men,  of  oxoollcnt  character,  fully  equipped, 
•  the  militia  reB"™pnts  erery  year,  merely  becouse  they  cannot  gire  28  coQaccutira 
1^7*  to  training  with  their  rogimenta.  The  state  of  the  case  is  simple  euough.  If  you 
' '  '  ~  retain  thcae  well  drilled  men,  many  of  whom  would  gladly  serve  in  their 
«  if  embodied,  your  plan  would  simply  be  to  put  them  into  the  "  MiUtiit 
FTD."  If  you  ask  me  how  tho  Militia  Roaerro  is  to  be  managed,  I  say,  manage  it 
le  tame  way  as  tho  BiSo  Yoluutcers  are  managed  j  you  ore  doing  all  you  can  to 
■ae  the  Blue  Toliinteera.  I  say  give  us  a  Militia  Reserrc  in  every  reapeet  the 
■  as  the  Btllo  Volunteers  ;  deal  with  tho  mou  as  rou  do  witli  tha  Bifla  Volimleers. 

men  be  attested  for  either  the  Militia  or  the  Militia  HcserTE,  and  let  those  whose 

Barters  will  not  allow  tlicm  to  servo  28  days,  go  into  the  Militia  Reserve.  I  think  I 
(Elected  from  what  tho  gallant  Officer  aaid,  that  the  Statft  ore  cipenaive,  and  that  it 
^^ight  be  a  question  whether  tho  Staffs  could  not  be  reduced.  I  think  it  would  he 
laohbetterpoUcy,  not  to  reduce  the  Staff's,  hut  to  increase  theamountofhsneGt  which 
a  oountry  riiould  receive  from  their  services.  You  have  got  eicoLent  Adjutants  and 
EO^ent  Stafb,  nuike  thom  also  the  staff*  of  the  Militia  Reserve.  There  ia  likewise 
JKne  t^  about  the  want  of  promotion  in  the  Militia  ;  that  difficulty  might  be  eaaily 
irerCDme.  Only  let  some  efficient  lieutenant  who  resides  upon  the  spot,  undertake  to 
Bros  company,  and  when  ho  haa  got  a  company  for  the  Reserve  then  let  him  havelus 
molion.  By  this  means  you  would  increase  tho  chances  of  promotion.  Without 
ping  forther  into  the  subject,  I  can  oasuro  vou  that  if  any  one  will  consider  it 
Mroughly,  ho  will  see  that  there  ia  great  truli  in  the  view  I  have  put  before  you, 
list  Iha  eOiciency  of  our  Army,  both  for  inlemal  and  eitpmal  action,  would  be 
Uioh  zreater  wiUi  that  simple  all^rntion  which  I  propose.  It  is  an  oitraordinarj 
l^ig  that  we  actually  have  tlie  men,  but  we  do  not  keep  them  ;  oil  I  propose  is 
lut  they  should  bo  kept.  If  tho  subject  were  to  be  eiamined,  it  would  bo  found 
hat  I  am  right  in  what  I  have  said.  It  would  entail  no  expense  whalevcr,  although 
.  am  far  from  advocating  that  expense  should  not  bo  incurred  when  necessary  ;  the 
mintlj  ia  rapidly  increasing  in  wealth,  and  the  cost  incurred  in  organuting  for  Ua 
WImM,  ia  the  insurance  we  pay  on  our  national  wealth,  which  haa  been  increasing 
t  the  ratoof  £130,000,000  per  annum,  whiloour  rale  of  insurance  is  not  increasing 
t  all.  No  ono  can  foretell  what  may  happen,  no  one  can  forecast  pohtical  or  com- 
"       '  '  's,  and  should  any  eventuality  arise,  our  Army  Organization  ought  to  be 

e  with  the  magnitude  of  the  inloreals  at  stake. 

The  CoilsuA?' :  I  would  remind  tbo  meeting  that  Major  Edwards'  paper  is  also 
l«fiire  it.  Everybody  is  oogniMuit  of  it,  and  in  oiiy  remarks  made  upon  that  paper, 
n  combination  with  that  of  Miyor  Leahy's,  I  hope  that  the  wholo  subject  will  be 
"    It  with. 

_^ptMn  J.  B.  EoBrNMB,  Northamptonahire  MDJtia  ;  Perhaps  I  mn;?  be  allowed  to 
pija  Crw  words,  prinripaUy  in  support  of  what  the  last  speaker  has  said  with  regard 
to  the  Militia.  I  think  we  have  been  very  much  mialed  by  the  use  of  the  word 
"Bwcrre,"  in  fact  we  have  no  Boserve  properly  ao-culledi  we  have  no  Army  Hoaervo 
fhat  can  be  moved  out  of  the  country.  Wo  have  merely  got  a  local  Militia,  in  the 
fid  sense  of  the  term,  and  tho  Yolunteers.  Colonel  Alooci  stated  that  Militia  regi- 
~~  sole  did  volunteer  to  serve  in  the  Crimea.  That  was  done  under  a  special  Act  of 
irliaioeiit,  and  it  would  require  another  Act  of  Parliament  to  enable  them  to  volim- 
atrbr  fbroign  service  at  the  present  time.  Before  any  reform  in  the  auiiliaiy 
trrieet  of  Uie  Army  can  be  made,  it  should  bo  known  what  wo  want.  There  is  con- 
^^'      'a  OUT  idcu  m  to  tho  Uilitia.     Some  officers  ]ook  opon  the  Militia  at  a  s«rviM 
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that  is  merely  a  nursory  for  the  line,  while  Militia  Officers  probablj  look  upon  the 
Militia  as  a  Serrico  in  itself,  which  is  to  he  kept  intact,  and  in  the  finest  woriuag 
orJer  possible.  No  one  can  blame  the  Militia  officer  for  being  jealous  for  the  cBamef 
of  his  own  corps.  Until  wo  arriye  at  some  idea  of  what  wo  want — whether  the 
Militia  is  to  be  simply  a  nursery  for  the  line,  or  whether  it  is  to  be  a  loosl  foroe  resdj 
to  garrison  England,  and  so  far  to  act  as  a  reserve  to  support  the  xegolar  Army  lij 
service  at  home  in  garrison  duty — we  shall  never  come  to  any  satisfieictory  deoisen. 
The  Militiamen,  as  to  rank  and  file,  I  bolieye  to  be  of  yery  good  stuff  indeed,  but  maay 
of  the  Militia  Officers  are  men  who  have  had  no  opportunity  of  learning  thmr  dutieiL 
The  Officer  is  called  out  for  28  days ;  he  finds  half  the  regiment,  or  one-third  of  the 
regiment  consists  of  recruits,  and  the  others,  men  who  were  well  drilled  a  jfesr 
ago,  but  who  have,  perhaps,  half  forgotten  their  duties.  The  sergeant-mi^r  and  the 
aajutant,  naturally  and  properly,  think  more  of  formin|^  the  men  than  of  rormiiig  the 
officers.  Unless  the  officers  have  an  opportunity  of  bemg  attached  to  legimenti  of 
the  line,  and  thus  learning  their  duties,  we  shall  ncTor  have  them  eflloient^  and  we 
shall  never  get  an  efficient  regiment. 

Major  L£AJiT :  With  reference  to  a  Militia  reserve,  it  must  be  borne  in  midl 
that  the  militia  consists  at  present  of  120,000  men,  with  power  to  raise  it  in  time  el 
war  to  180,000  men.  These  additional  60,000  men  might  be  enrolled  in  a  Mililia 
Reserve.  There  is  a  further  power  to  enrol  and  train  200,000  men  under  the  Aet  el 
1806. 

Colonel  AiiCOCFK :  The  authority  docs  not  exist  for  having  any  Militiaman  if  he 
cannot  servo  the  28  days.  After  the  man's  period  of  service  nas  expbred,  he  relifBi^ 
if  it  has  interfered  with  his  civil  employment,  and  if  durinff  the  five  yean  of  hb 
engagement  as  a  militiaman  he  gets  a  gooa  situation,  he  is  entiUed  to  leave  tiie  serviee 
upon  paying  18e.  6d,  My  view  is  that  such  well  drilled  men  ought  not  to  be  allowed 
to  leave,  but  ought  to  fidl  back  into  the  Reserve,  and  be  treated  like  Bifle  Yolunfteen. 

The  OsLLiBiiAir:  The  groat  object,  as  X  understand,  of  the  two  papers  laid  bdbie 
you  is  "  Organization.''  There  is  no  doubt  that  what  the  sallant  offloer,  Colonel 
Alcock,  has  brought  before  you,  ie  most  worthy  of  consideration ;  it  is  a  most  im- 
portant part  of  the  subject.  There  is  no  doubt  whatever  that  the  militia  nt 
under  considerable  difficulties :  in  the  first  place  from  being  called  out  at  partionlBr 
periods  of  the  year  for  28  days,  people  have  to  leave  their  inaustrial  occupations,  and 
consequently  are  often  obliged  to  give  up  their  militia  service  rather  than  lose  their 
industrial  employment ;  and,  in  the  second  place,  there  is  also  a  great  difficulty  with 
regard  to  the  officers.  We  have  heard  a  good  deal  of  "  the  coimty  connection.  The 
"  county  connection  "  has  been  hitherto  a  most  important  element  in  the  militia,  but  I 
am  afraid  that  those  who  study  the  Army  List  and  look  at  the  requirements  of  the 
Militin,  will  find  that  that  service  at  the  present  moment  is  not  quite  so  popular  a 
service  as  it  should  be,  with  those  who  live  in  the  different  counties.  The  nulitia  is 
very  short  of  officers,  very  short  of  subalterns,  and  in  some  instances,  I  am  afraid, 
very  short  of  captains.  As  I  said  before,  however,  the  great  problem  brought,  first 
by  Major  Edwards,  and  secondly  by  Major  Leahy,  before  this  lostitution,  is  a  system 
of  *'  organization  "  wliich  shall  make  our  forces  more  useful  both  in  time  of  peace  and 
in  time  of  war.  At  the  present  moment  I  am  not  quite  prepared  to  say  in  what  par- 
ticulars the  difference  between  the  two  papers  consists.  Major  Leahy  distinctly  goes 
in  fur  two  battalions,  a  battalion  for  homo  and  a  battalion  for  Indian  or  Colonial 
service.  I  think  Major  Edwards  divides  his  into  tlirce  classes,  [Major  Edwabm  : 
As  regards  the  reserves  I  make  no  change  whatever.]  and  in  another  form  of 
organization  that  they  should  be  "  divisionized  "  in  different  parts  of  the  country  f 
that  the  militia  should  be  occasionally  formed  up  with  the  lino,  and  that  there  should 
be  a  system  of  brigades  and  divisions  in  different  parts  of  the  country.  That  I  under- 
stand to  be  part  of  the  system  which  is  advocated,  a  system  which  is  obviously  neces- 
sary io  make  our  forces  more  efficient,  to  bring  tlie  staff  into  neater  play,  to  have 
the  duties  more  adequately  performed,  and  idso  what  is  still  more  important,  to 
enable  those  in  charge  of  certain  portions  of  the  country  to  know  exactly  what  the 
resources  of  those  ports  are,  supposing  the  troops  were  suddenly  called  out.  Those,  as 
far  as  I  can  understand,  are  the  chief  featuKs  of  the  subject  brought  before  us.  The 
two  papers  certainly  require  very  minute  study  for  the  purpose  of  thoroughly  com- 
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prehending  what  are  tlio  different  objects  proposed  by  tlic  two  lecturers,  and  for  the 
jpnrpose  of  bringing  a  useful  discussion  to  bear,  with  the  view  of  seeing  what  would 
oe  the  best  system  of  amij  orgnnizution  for  the  country. 

Miyor  Edwabds  :  Wo  are  going,  I  think,  rutlier  too  much  info  detail,  and  keep- 
ing away  from  the  general  principles  which  I  tried  to  establisli.  Perhaps,  as  some 
of  the  members  present  may  not  hare  read  my  pu^Kr,  I  may  mention  two  or  three 
points  in  it.    The  principles  are  : — 

lit.  To  concentrate  the  army  to  a  greater  extent  in  tlie  United  Kingdom. 

2nd.  To  divide  it  into  corps  <rarm6e  of  equal  strength,  and  distribute  it  with 
xefiBrenco  to  them. 

8rd.  To  organize  the  militia  and  yeomanry,  so  tliat  they  can  readily  join  the 
regular  ro;^  d^armke, 

4th.  To  give  to  the  iiehl  artillery  an  organization  which  will  render  it  capable  of 
~  expansion. 

6ih.  To  form  depots  for  the  establishnu;nt  and  instruction  of  a  reserve  of  trained 
men  for  the  different  terrices. 

Anybody  who  considers  the  want  of  organization  in  our  Army  at  the  present 
moment,  can,  I  think,  only  come  to  the  conclusion,  that  these  are  the  Jlce principal 
tiep9  that  are  necessary  for  putting  us  in  a  position  to  turn  out  all  our  forces  in  the 
shortest  possible  time,  either  for  tlie  defence  of  the  country,  or  for  the  despatcliing 
of  expeditumarr  corps  to  diiferent  parts  of  the  world.  To  divide  our  Anuy  into 
earpg  d^arwUe  of  equal  strength,  i»,  I  think  the  most  important  step.  The  adminis- 
ttmtiTe  units  of  an  Army  vary  according  to  diiferent  circumstances,  and  may  be  as  in 
ours,  a  batUdion  of  infantT^r,  a  regiment  of  cavalry,  or  a  battery  of  artillery.  But  the 
tictical  imit  of  an  Army  is  the  same  for  all  modem  Armies,  or  nearly  so ;  it  is 
generally  called  the  carp*  d'armie.  It  is  composed  of  all  arms  of  the  Service,  infitntry, 
CftTalxy,  artillery,  engineers,  miUtary  train,  in  proper  proportion  to  one  another.  Now, 
if  these  tactical  units  are  not  organized  in  time  of  peace,  it  is  impossible  that  an  Army 
esa  be  effective  in  time  of  war.  Tliis  I  hold  to  oe  a  most  important  point  in  con- 
sidering the  organization  of  an  Army.  Because  if  vou  are  suddenly  called  upon  for 
dsftnsiTO  warfiure  in  this  country,  or  warfare  abroad,  and  your  tactical  units  are  not 
kept  up  in  time  of  peace,  you  cannot  create  thum  in  time  of  war.  This  liappened  to 
a  oertain  extent  in  Uie  Crimean  war.  We  sent  out  that  exiKxlition  by  battalions  of 
infiuitiT,  regiments  of  cavalry,  and  batteries  of  artillery,  and  all  the  odds  and  ends 
of  the  Service.  First  of  aU,  we  occupied  Malta,  where  these  forces  were  formed  into 
brigades  and  divisions.  Then  they  were  pushed  up  furtlicr  to  the  front.  Our  present 
system  obliges  us  to  occupy  some  safe  spot  outt^ide  the  enemy's  frontier  in  order  to 
mim  our  Army,  beibre  we  are  in  a  position  to  use  it  for  hostile  purposes.  If  we  dp 
not  form  our  Army  to  a  certain  extent  in  this  country,  it  is  quite  iini)ossible,  when 
war  breaks  out  that  we  can  despatch  an  expedition  abroad,  perfect,  complete,  and 
rsady  to  undertake  such  hostile  operations  as  its  strength  will  allow  of.  Therefore  I 
hold  that  it  is  absolutely  and  indispensably  necessary'  tliat  the  tactical  units  of  our 
Army  must  be  maintained  in  time  of  peace. 

In  talking  of  the  ^lilitia  and  Volunteers,  the  subject,  generally,  is  not  considered  in 
ft  comprehenBive  spirit.  People  generally  rim  off  into  "  Beservcs  "  without  knowing 
that  the  whole  of  the  Beserve  forces  must  be  capable  of  being  fused  together  into  one 
BMS  at  a  moment's  notice  for  use.  It  is  no  use  your  liaving  an  iiKlefinite  number  of 
bftttftlions  of  Militia,  Volunteers,  and  regular  troops,  unless  you  huve  all  tlic  diilerent 
asms  of  the  Service  tolerably  proportioned  to  one  another.  For  tliat  reution  it  is 
absolutely  necessary  to  organize  the  mihtia  and  yeomanry,  so  that  tliey  can  easily 
join  the  regular  corpt  tParnUe. 

The  great  object  in  view,  is  to  be  able  at  once  to  place  tlie  regular  Army  of  this 
country  on  a  war  footing,  ready  to  commence  a  enni[):iign  nt  once  ;  so  tiiat  the  War 
Minister,  from  his  office  in  London,  with  the  Commander-in-Chief,  could,  in  two  or 
tfarse  days,  bring  forth  all  our  defensive  ^wwcr.  At  the  present  moment  1  need  Iiardly 
tdl  you  what  a  state  we  should  be  in,  if  this  country  were  really  invadetl.  If  a 
thoroughly  oi^mized  Army  of  80,000  men  were  to  laud  on  our  bliores,  we  sliould 
§ad.  it  very  ditlleult  to  make  any  show  agjiinst  it.  If  the  country  wore  tliroatcned 
with  invasion,  we  should  call  out  our  Militia,  Yeomanry,  and  A'olimteers.    But 
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before  they  could  become  of  any  use,  they  would  hare  to  receive  an  Oreanization 
corresponding  to  that  of  a  regular  Army.  The  present  regular  Army  woiud  become 
the  nucleus  for  the  formation  of  corps  d^armSe, 

Colonel  Alcoce  :  I  should  like  to  ask»  whether  I  understood  rightly,  that  each 
regiment  of  militia  was  to  haye  a  second  battalion  ? 

Major  Edwabds  :  Yes,  each  regiment  of  militia.  There  are  135  regiments  at 
the  present  moment.    Instead  of  that,  I  would  have  60  regimenta  of  three  battalions. 

Colonel  Alcoce  :  So  I  collected.  As  the  object  which  you  wish  to  obtain  is  the 
mobilization  of  the  militia,  it  depends  upon  minute  details.  I  should  like  to  state 
that  it  is  essential  that  each  particular  Militia  Regiment  should  have  its  Reserre. 
The  reason  is  very  obvious,  and  it  would  cany  the  more  weight,  because  it  would  be 
a  direct  saving  to  the  country.  It  would  be  a  saving  to  the  country  in  two  respects. 
In  the  first  place,  the  coimtry  would  get  more  for  its  money ;  and  in  the  next,  in 
the  event  of  war — everybody  who  has  anv  knowledge  of  what  occurred  during 
the  Crimean  War  will  Know  this — that  when  a  militia  regiment  was  embodied, 
and  became  equivalent  to  a  regiment  of  the  line,  the  wives  and  children  of  the 
married  men  being  left  behind,  became  a  very  heavy  charee  upon  the  State.  If 
there  had  been  a  Militia  Reserve  regiment,  as  there  ought  to  nave  been,  the  married 
men  would  have  been  transferred  to  the  reserve,  and  the  single  men  would  biTe 
gone  from  the  reserve  into  the  regular  army. 

Major  Edwabds  :  That  point  I  meet  by  having  each  regiment  to  conaist  of  three 
battalions.  The  first  battalion  would  consist  of  men  who  would  serve  and  undergo 
a  considerable  amount  of  training.  If  you  take  three  regiments  as  they  are  now, 
three  county  regiments,  and  fuse  them  into  one  regiment  of  tluree  batt^ona  each, 
the  first  battalion  will  consist  of  men  who  will  undergo  more  efficient  training,  and 
who  will  be  ready  at  a  few  days'  notice  to  join  the  regular  Army ;  the  second 
battalion  will  be  available  to  undertake  garrison  duty — they  would  not  require  the 
training  of  the  first  battalion,  and  that  meets  the  qu^tion  of  keeping  the  men  who 
could  not  afibrd  to  give  up  twenty-eicht  days  to  training ;  the  third  battalion  would 
.  be  the  reserve,  who  would  answer  all  me  purposes  which  Colonel  Alcock  has  suggested. 

Colonel  Alcoce  :  I  admit  that  the  theory  is  perfect,  but  I  must  be  excused  for 
saying  that  I  doubt  its  efficacy  in  practice.  The  present  system,  as  it  is,  is  perfect, 
if  you  would  only  use  it ;  leave  the  regiments  as  they  are,  and  give  them  a  reserre, 
and  you  will  have  them  ready  to  bring  out  at  a  moment's  notice.  At  this  very 
moment  wc  are  discharging  men  from  many  regiments  at  the  rate  of  forty  men  in 
the  year,  well-trained  men  :  those  are  the  men  I  want  to  put  into  the  reserve. 

Captain  RoBDfSOK :  With  regard  to  putting  the  married  men  into  the  Reserve,  I 
know  one  village  in  the  midland  counties,  where  all  the  married  men  volunteeivd 
for  service  in  the  Mediterranean,  and  all  the  unmarried  men  joined  the  depdt. 

The  Chaibman  :  I  think  we  have  laid  the  foundation  to-night  for  a  good  discussion. 
The  two  papers  should  be  read  attentively  by  all  who  wish  to  take  part  in  the  dis- 
cussion, 1  trust  that  when  we  meet  again,  we  may  have  a  good  discussion  upon 
the  merits  of  the  proposed  systems  of  organization.  There  are  many  points,  no 
doubt,  of  detail,  as  you  have  just  now  heai^ ;  but  they  are,  if  anything,  points  for 
the  office — one  might  almost  saj, — rather  than  for  a  discussion  on  the  oroad  ques- 
tion. The  question  before  us  is  organization  upon  a  great  scale,  and  our  discussion 
should  be  mainly  upon  that.  If  it  is  agreeable  to  all,  we  will  adjourn  to  Thursday 
vreek.  I  conclude  by  saying  that  you  will  permit  me  to  express  the  thanks  of  the 
meeting  to  Major  Leahy,  as  well  as  to  Miyor  Edwards  for  the  papers  which  they 
have  laid  before  us.    They  will  be  most  uf  eful  I  am  sure  to  the  Service. 

The  meeting  was  then  adjourned  to  Thursday,  May  7th. 
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Thursday  EveniDg,  May  7th,  1868. 

Adjourned  Discussion  on  "An  Organization  for  the  Aiunr  of 

England." 

Colonel  the  Right  Hon.  THE  EARL  OF  LONGFORD,  K.C.B., 

in  the  Chair. 

The  Chaibxiv  :  Tlic  disciiBsion  this  CToning  is  a  continuation  of  that  which 
eonunenoed  here  a  few  eyenings  ago  on  papers  read  hj  Major  Edwards  and  by 
ICajor  Leahy,  B.E.  I  take  the  chair  under  some  disadvantage,  from  not  having 
been  present  on  the  former  occasion.  I  am,  therefore,  rather  in  a  position  to  listen 
than  to  take  any  part  in  the  discussion.  I  hayo  been  requested  by  the  Council  to 
•tate  that  the  points  which  are  embraced  in  these  papers  are  of  sufficient  importance 
in  themselTes  to  occupy  our  attention  this  evening ;  but  there  are  various  other 
points  of  military  interest  which  will  be  postponed  for  separate  discussion  on  a  sub- 
sequent  occasion.  I  invite  gentlemen  to  make  remarks  upon  the  following  proposi- 
tions which  have  been  hud  down.  Moreover  I  trust,  that  they  will  confine  them- 
selTes to  these  points. 

Major  Edwabds*  FAr£u. 
Propositions — 

1.  To  oonoontrato  the  Army  to  a  greater  extent  in  the  United  Kingdom. 

2.  To  divide  it  into  corps  d*armee  of  equal  strength,  and  distribute  it  with 

referenoe  to  them. 
8.  To  organize  the  Militia  and  Yeomanry,  so  tlmt  they  can  readily  join  the 

regular  corps  cTarmee. 
4.  To  give  to  the  field  artillery  an  organization  which  will  render  it  capable  of 

rapid  expansion. 
6.  To  form  depdts  for  the  establishment  and  instruction  of  a  Reserve  of  trained 

men  for  the  difiereut  services. 

Major  Leaht^s  Paper. 

1.  That  in  order  to  increase  the  means  of  organizing  Army  corps,  each  regiment 

should  consist  of  two  or  more  battalions,  one  for  home  scrrice,  the  other 
for  colonial  service ;  and  that  a  proportion  of  tlic  Army  Reserve  force 
should  be  attached  to  the  home  battalions  sufllcient  to  make  up  both 
battalions  to  the  war  establishment. 

2.  One  or  more  divisions  of  regular  forces  to  be  quartered  in  each  military 

district,  to  form  the  nucleus  of  an  Army  corps  with  staff  complete. 
Supervision  of  all  enrolled  auxiliar)-  forces  to  be  intrusted  to  General 
Officers  of  districts  and  their  brigadiers. 

3.  Portion  of  the  regular  and  auxiliary  forces  in  each  district  to  be  annually 

encamped  and  formed  into  brigades,  and  niauocuvred  with  due  proportion 
of  cavalry,  artillery,  engineers,  and  train. 

4.  The  foregoing  propositions  will  not  involve  new  legislation,  or  radical  re- 

organization of  the  Militia. 
M^or-Genend  Boile.iv,  R.E.,  F.R.S. :  It  M*as  liardly  my  intention  to  take  part  in 
this  discussion,  because  the  subject  is  one  of  so  purely  a  uiilitary  cliniiieter,  and  belongs 
more  properly  to  those  who  have  served  with  annies  in  tlie  field,  that  I  feel  great 
diffidence  even  in  expressing  any  opinion  upon  it.  In  order,  however,  to  break  the 
iee,  snd  to  prepare  the  way  for  those  who  are  better  qualified  than  I  am,  I  will  make 
a  few  observations  upon  one  or  two  points  contained  in  this  schedule.     With  regard 
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tx>  the  concentration  of  the  army,  I  think  that  Major  Edwards'  paper  embraces  all 
that  is  necessary  to  be  brought  forward  in  a  general  point  of  view.  With  reference 
to  tlie  division  of  the  forces  into  corp9  d'armSe  of  equal  strength,  and  their  distri* 
bution,  the  proposal  is  one  in  which  I  belicTc  most  persons  will  bo  inclined  to  asree 
with  Major  Edwards.  There  are  one  or  two  points  with  reference  to  details  which  in 
reading  orer  the  paper,  have  struck  me.  One  is  with  regard  to  the  military  train. 
The  number  of  men  included  in  each  c<yrp9  ^armSe  appears  to  me  to  be  insufficient 
for  general  purposes.  The  number  in  the  Prussian  Army,  which  has  lately  shown 
itself  in  the  field  to  be  excellent  in  all  its  details,  is  about  three  and  a  half  tunes  the 
strength  of  the  military  train  proposed  here.  But  if,  by  the  expression  "  militaiy 
train,"  I  am  to  understand  that  it  is  to  consist  of  wheel  carriages  drawn  by  hones, 
I  must  say  that,  however  much  such  a  system  might  apply  to  countries  where  roads 
are  in  existence,  or  where  they  can  be  made  as  required,  there  is  no  donbi  that 
wheel  carriages,  with  horses  to  draw  them,  form  an  excellent  military  train.  But 
there  are  other  ooimtries  where  trains  of  that  kind  would,  in  my  opinion,  be  inappli- 
cable ;  therefore,  for  that  portion  of  the  Army  which  Major  Edwards  proposes  to 
keep  in  India,  I  do  not  think  a  military  train  composed  exclusiyely  of  wheel 
carriages  drawn  by  horses  woidd  be  applicable.  Tliose  who  have  serred  in  India 
will  remember  that,  for  the  carriage  of  camp  equipage  and  of  a  large  portion  of  the 
baggage,  the  miUiary  train  consbted  entirely  of  camels.  The  camel  ia  an  animal 
that  has  not  been  inappropriately  called  the  ship  of  tlio  desert.  Its  serrices  may  be 
made  available  in  many  ways.  For  instance,  camels  can  be  applied  to  ffuna ;  they 
can  be  applied  to  carriages ;  they  can  also  be  applied  to  the  carriage  of^baggage  w 
all  descriptions,  if  not  very  large  and  heavy  ;  and  they  can  be  used  in  transporting 
troops  rapidly  from  one  place  to  another.  Therefore,  I  think,  in  all  military  trains 
which  arc  to  he  organised  in  India,  camels  shoidd  form  a  very  large  portion  of  that 
train.  With  regard  to  the  Abyssinian  expedition,  and  what  has  fallen  firam  the 
talented  author  of  the  jBrst  paper  upon  that  subject,  I  do  not  think  that  a  military 
train  would  have  suited  the  requirements  of  such  an  expedition.  There  were  no 
roads  even  from  the  sea-side,  and  pack  animals  hod  to  be  used  there.  Approving, 
as  I  do  entirely,  so  far  as  I  am  able  to  judge,  of  the  system  here  proposed,  I  thmk 
there  should  be  some  reservation  made  with  respect  to  the  military  train,  especially 
for  service  in  India,  and  also  in  such  countries  as  Abyssinia,  where  you  require  a 
special  organization  for  each.  The  next  point  is  one  wliicli  relates  to  the  organization 
of  the  militia  and  yeomanry,  so  that  they  can  readily  join  a  corps  (farmSe,  Tlu^  is 
a  question  upon  which  I  forbear  speaking ;  also  with  regard  to  the  organization  of 
the  artillery,  which  is  a  question  for  artillensts,  not  engineers.  Witli  regard  to 
dep6t8,  I  tliink  the  system  proposed  is  an  excellent  one.  1  would  observe,  however, 
with  all  deference  to  the  author  of  this  i^aper,  that  for  the  instruction  of  engineer 
soldiers  and  recruits,  depdt  companies  arc  not  suflicient.  You  require  scientific 
instruction  in  the  Engineers  as  well  as  in  the  Artillery  ;  therefore  the  troops  shoidd 
be  organized  and  instructed  at  fixed  establishments,  and  in  larger  numbers  than  can 
be  brought  together  in  depdt  companies.  Those  are  questions  of  ^detail.  As  far  as  I 
have  been  able  to  study  the  pni)er,  and  to  understond  its  details,  I  do  think  it  forms 
a  very  excellent  groundwork  for  future  action,  by  those  in  whose  hands  will  rest  the 
organization  of  our  forces.  Tlie  idea  that  we  should  supplement  our  regular  forces 
by  reserves  of  militia  and  yeomanry  is  a  Ycry  good  one ;  and  the  project  which 
purposes  to  give  us  an  Army  of  160,000  men  instead  of  80,000  appears  to  mo  to  be 
within  the  practicabihty  of  our  present  establishment.  The  only  other  point  wliich 
I  would  wish  to  refer  to  is  that  of  using  native  troops  in  hot  countries  to  assist 
Europeans.  I  think  the  suggestion  is  a  very  good  one.  It  is  not  altogether  new, 
but  tlie  view  wliich  Major  Edwards  takes  of  it — that  of  supplementing  the  service  of 
Europeans  by  that  of  natives — is,  in  my  opinion,  one  which  is  very  sound,  and  which 
would  lead  to  the  most  useful  results.  I  have  not  had  time  to  study  Major  Leahy's 
paper,  which  contains  more  statistics  than  this  does.  The  observations  1  have 
offered  to  the  meeting  were  merely  intended  to  lead  the  way  for  others  of  more 
matured  and  greater  experience,  to  give  their  opinions.  Having  done  this,  I  trust 
that  others  will  continue  the  discussion,  and  favour  us  with  their  views  upon  this 
most  interesting  subject. 
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Mi^  Sir  Habbt  VERysT,  Bart.,  M.P. :  Having  been  called  on  to  say  a  few  words 
upon  this  most  important  and  most  interesting  subject,  I  feel  tliat  I  do  so  under 
greater  diaadTantago  than  many  OfEeers  present,  who  have  nvon  their  minds  to 
this  matter,  and  particularly  tlioso  who  liad  the  advantage  of  having  heard  those 
papen  read  on  whicli  I  understand  the  discussion  is  now  to  bo  taken.  Certainly,  it 
u  a  eubieot  which  has  always  peculiarly  interested  me  from  my  very  boyhood ; 
because  I  recollect  as  a  boy  going  with  my  fatlier  to  the  different  jtoints  in  the  south 
of  England  where  it  was  proposed  to  concentrate  troops  at  the  time  that  the  French 
army  was  concentrated  at  Boulogne,  and  we  had  reason  to  expect  an  invasion.  I 
rccolleet  goins  with  him  along  the  different  lines  of  hill  on  the  south  coast  of 
England,  and  his  showing  mo  the  different  points  that  were  to  be  taken  up,  and  the 
towns  and  villages  wliore  the  magistrates  and  oUiers  had  orders  to  collect  depots, 
and  to  take  all  precautions  for  the  defence  of  the  country.  I  recollect  a  little  old  man 
coming  into  my  fadier's  room  at  the  Horse  Guards  one  day,  and  saying,  "  Sir,  I 
"  hare  got  80  waggons,  with  8  horses  each,  and  drivers,  which  are  at  the  disposal 
'*  of  the  Government  to  go  at  any  moment  to  any  part  of  the  country  where 
"  they  arc  wanted."  Some  of  the  older  gentlemen  present  will  recollect  "  KusseU's 
flying  waggons."  It  appears  to  mc  that  the  important  thing  for  us  to  consider  is, 
what  wonld  really  happen  in  case  this  country  were  threatened  with  invasion  P  I 
belieTe  that  there  would  be  an  endeavour  to  collect  hostile  fleets  at  several  different 
points  on  the  coasts  opposite  to  our  own  ;  tliat  we  should  be  threatened  not  with  one 
uifasion,  but  with  several  invasions.  I  imagine  nothing  would  bo  easier,  should  we 
ever  go  to  war  with  France,  than  for  several  cor^M  of  the  French  Army  to  l)c  collected, 
who  wonld  be  ready  to  throw  themselves  perdua  upon  our  coast ;  every  man  of  thom 
would  be  perfectly  satisfied  though  he  expected  never  to  return.  Now,  there  is  the 
danger  wo  have  to  look  in  the  face.  Do  not  let  us  think  that  it  will  be  anything  less 
than  that.  There  would  be  several  corps  d^armSe — four,  five,  or  six — prepared  on  tho 
opposite  coasts  to  throw  themselves  upon  different  points  of  tho  coast  of  England  ;  and 
if  two  out  of  these  could  effect  a  landing  they  would  be  satisfied  with  their  success. 
We  all  know  that  in  foggy  or  bad  weather  there  is  nothing  to  pn^vent  an  Army  landing 
anywhere,  particularly  when  wo  have  seen  how  rapidly  armies  may  be  embarked.  Wlio 
will  say  that  if  five  or  six  different  bodies  of  the  enemy  were  prepared  to  cross,  two  or 
three  of  thom  would  not  succeed  in  effecting  a  landing  ?  Thai  is  the  danger  which  I 
bctieve  we  have  to  provide  against.  Of  course  tho  existence  of  railxi-ays  would  be  of 
vef7  great  importance  in  resisting  any  such  attack.  Sir  Willoughby  Gordon  made 
a  yery  tme  observation  when  he  wtis  asked,  "  "What  is  the  inconvenience  of  diversity 
"  of  gauge  P  "  "  I  tliink  the  inconvenience  would  be  that  of  a  ferry  ;  if  you  have  to 
"  ehwage  all  your  material  of  war  and  troops  from  a  railway  of  one  gauge  to 
"  a  railway  of  another  gauge ;  it  would  entail  a  very  inconvenient  operation, 
"  and  cause  serious  delay.  I  hope,  indeed  I  suppose  it  cannot  be  doubted,  that 
those  in  authority  have  made  their  preparations,  nnd  have  mappe<l  out  the 
country  in  a  way  wliich  has  been  decided  upon  after  the  consideration  of  how  an 
attack  of  this  sort  could  be  resisted.  Tt  has  always  appeared  to  me  a  matter  of 
great  importance  that  those  who  would  be  the  first  to  throw  themselves  on  any 
point  of  danger— I  mean  our  Volunteers  and  Militia — should  have  their  efforts 
wisely  directed.  What  I  should  be  afraid  of,  in  any  event  of  this  sort  happening, 
would  be  that  they  would  expose  themselves  injudiciously,  and  our  bent  and  most 
yaluaUo  men  bo  shot  down  and  destroyed.  Therefore,  means  should  be  taken 
before-hand  to  enable  the  Militia  and  the  Volunteers  to  act  with  the  regular  Army. 
Moreoyer,  if  a  staff  could  bo  formed,  so  that  it  would  not  be  ncccp$>ary  to  take  away 
the  staff  from  tho  regular  Army  force,  where  in  time  of  war  it  would  be  wante<l,  if  a 
staff  could  be  provided  from  these  Reserved  Forces  themselves,  I  think  tliiit  would  con- 
duoe  very  much  to  the  efficiency  of  the  Volunteers  and  Milit  ia.  There  arc  ot  lier  points 
which  have  suggested  themselves  to  my  mind  aIrM),  but  this  is  not  tlie  time  for 
discussing  them.  This  is  not  the  proper  time  for  discu^sinp;,  for  instance,  the 
■oldier^s  period  of  service  in  tho  Army.  But  it  must  be  evident  to  every  one  that  it 
u  the  system  of  "  short  sen-ice  "  in  tho  Prussian  Army  which  enables  large  forces  to 
exist  in  that  country.  Tlie  real  success  of  Prussia  at  this  moment  is  due  to  General 
Schamhorst,  who,  after  the  battle  of  Jena,  when  Napoleon  said,  '*  You  shall  only 

2  B  2 


84ft  ARMY   ORQANIZATION. 

"  have  43,000  men  in  Ihe  Prussian  army."  took  cum  lo  cbancc  Hie  42,000  mim  ttrerj 
five  jeaia  ;  bo  that  wUen  the  time  of  wor  csmc,  Prussio  had  a  large  Arinj  ready  to 
take  Uie  Bald.  Tlua  ia  not  the  time,  howevur,  to  diacuas  iJuit  quOTtion,  but  I  tnirt 
that  it  Vfill  not  be  OTerlooted  bj  those  who  haTB  the  manapEiDent  of  the  Azmj. 

A  MBMDEit :  Am  I  to  underslaud  the  honourable  gentleman  who  hu  jiul  ml 
down  1o  laj  that  he  coniideps  the  coDscription  desirable  in  this  counlrj,  ■•  th»» 
hiTe  it  in  Prussia  P     I  do  not  see  how  we  can  do  without  it. 

Sir  HlEBT  Vbrnbt  :  I  think  every  man  in  this  country  is  bound  to  be  nadj  U> 
serve  his  country  when  danger  is  at  hand. 

Colonel  EwAHT,  R.E. :  1  Ihink,  my  Lord,  that  the  paiwra  bcforo  ua  prewDt  M 
many  aubjoct*  for  discussion,  that  Iho  principal  difTieufty  for  those  who  atlempt  U> 
enter  upon  the  question  would  be  to  confine  thomsclvM  to  the  particular  points  thrt 
wo  hsTO  to  discuBB.  For  myself  I  have  followed  the  hist  speikor  along  the  tontll 
coast  of  England,  althougli  far  more  receuliy.  I  have  studied  the  different  prepanr 
lions  which  were  made  at  the  limo  of  danger  in  order  to  provide  against  invanon, 
and  I  must  say,  from  nhnt  1  saw,  cousidcring  the  circumslances  uf  that  lime  and  the 
difficiUties  i){  coDjmuniEation,  that  they  wore  very  perfect.  In  the  present  day  We 
are  under  fur  greater  advantages,  because  we  have  such  ample  railway  communiotiiliil. 
Wh  have  opportunities  of  rapidly  sending  forces  from  one  part  of  the  country  to 
another.  But  what  wo  want  is,  to  picture  U>  ouraclres  wliat  ma;^  happen  and  what 
would  be  required.  In  considering  these  papers,  I  must  say  I  think,  considering  Uw 
requirements  of  our  Army,  tliat  the  organiiation  by  rftrijioM  is  more  posiible  lima 
the  organization  by  corpf.  Wc  may  say  that  in  Ireland  wc  have  about  a  c«rp*,  but 
in  England  I  think  it  very  difficult  to  establish  a  eoiy  OTaanization.  'WiUl  the 
requirements  of  our  colonial  duty,  with  the  requirements  of  India,  with  the  varioui 
expeditions  which  we  have  to  Gl  out  for  foreign  service,  all  tbcae  cipeditioni  bnng 
under  diOerent  cireuraBtances,  I  think  tliat  the  working  by  corp»  would  practjoallj  bs 
f.3nnd  neit  to  impossible.  The  system  of  working  by  divisions,  which  waa  adopltd 
in  this  country  to  a  large  eiteut  ailer  the  eiporience  of  the  Crimean  war,  appeal*  U 
me  to  be  one  which  ia  very  possible,  and  which  may  even  be  carried  out  to  a  greater 
degree  tlian  it  is  at  present,  'llie  principal  thing  that  wc  want  in  the  divisiooa  il 
more  of  llie  adminlstralivc  element.  Wc  have  plenty  of  the  moral  element  j  w» 
havD  got  an  efficient  staff,  and,  thanks  to  the  Staff  College,  eipcrienco  in  late  wan  i 
wa  have  a  considerable  reserve  of  Staff  Officers,  who  could  be  readily  called  oat  if 
they  were  required.  There  is  another  point  in  Major  Edwards'  paper  wliidi  be 
dwella  upon,  which  is  that  of  rodneine  our  forces  very  eansiderably  abroad,  in 
order  Id  liavo  more  at  home,  and  largely  employing  native  troops.  Thftt  ■ulgMlJ 
has  been  lately  very  carefully  considered  by  a  Parliamentary  Committee.  "*-  '^ 
taken  greftt  interest  in  the  subject,  I  have  looked  at  their  conclusions,  and 

It  may  bo  employed  with  great  advantage.    But  there  is  that  diffion 
that  if  you  move  troops  from  India  to  those  colonies  under  the  cinnimataaceB  of 
Indian  Army,  jou  ha>c  forces  with  Officers  at  a  high  rate  of  pay  doing  dutj  w 
British  Officers  of  the  ordinary  English  Army  ;   and  then,  immedinlely,  arisai  ' 
diffluulty  of  these  OITicers  being  paid  upon  different  scales.     Therefore,  if  yOH  •) 
thii  ^slem,  you  must  do  it  very  much  by  raising  a  force  for  employment  in  " 
eolonies,  and  instnui  of  the  colonies  eontnbnting  as  they  do  at  present  a  f--'-'- 
whicb  is  carried  to  tlicir  uredit,  possibly  tlic  colonies  might  directly  pay  tl 
With  regard  to  the  remurks  in  the  paper  of  Miyar  Edwards'  upon  tjie  Ab} 
erpedition,  it  appears  to  me  that  to  bore  sent,  as  he  suggcited,  a  corpt  direot  fi^... 
any  place  to  carry  out  that  eipeditiou  would  not  hare  been  to  successfal  a  plMl  ■ 
the  one  adopted,  because  it  ia  a  country  that  required  an  Army  with  «  per"*^ 
organization.    Tou  sent  there  the  partioulsr  kind  of  troops  required,  and  yeu  to 
up  your  Army  witli  such  troops  a«  wera  moat  suitable  for  working  in  t^  couDbf 
'For  instance,  in  one  country  you  require  a  large  proportion  of  men  who  an)  ablt  El 
work  in  neoIdcUmnle,  and  work  in  the  hills.     Under  other  circnmstanoBi  you  m'  " 
have  to  employ  troops  that  are  more  ar-customed  to  work  in  tlie  plaios.      ^ 
Tentrd  to  whlkt  woe  taidjust  now  upon  tim  aubjcct  ofthe  militcry  trsin,  itappeuiH 
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■e  my  lord,  that  in  any  qiieitioii  relating  to  tlie  organi/stion 

r,  tiw  Mtlilia  of  England  must  almja  haie  a  very  impoiijint  place  i 

fogular  Army  is  a  Tpry  iioaU  one  iii  proporlioo  to  those  of  our  neighbouni. 

•  ofTiduntpere  is  ont,  the  attioo  of  which  in  h«  yet  unknown  i  and  really 

anrivo  force  which  this  country  haa  to  fall  back  "upon,  ie  the  old  Militia 

COunt^'      It  bas  etilt  the  ndraDtnge  of  being  a  force  whidi  can  be 

Hot  at  raiy  moment,  and  which,  therefore,  may  be  increased  very  largely 

ed.    Some  gentlemen  who  linve  already  epoken  liaie  treated  the  eulgeot 

)  times  of  peace  ;  but  1  tliink  tbc  most  important  bearing  of  this  subject 

luch  relates  to  a  lime  of  war,  when  the  utmost  fnergies  of  the  uauntry 

ftrth.    It  is  in  that  ease  tliat  the  Mililia  will  be  called  to  aid  the  regular 

rill  become  the  real  Reserve.     In  relation  to  this,  I  find,  that  in  speaking 

la,  it  has  always  been  considered  as  a  feeder,  that  its  principal  function 

ilo  be  that  of  a  feeder  to  the  regular  Army.     No  doubt  that  is   a 

~*  fimction.     Sut  I   should  like  to  plaee  before  this  meeting  another 

ortance.    If  the  regular  forces  of  England  are  sufficient  to  meet  the 

^reat  war,  by  all  means  allow  all  our  auiiliary  forces  to  act  merdy  as 

at  any  moment  our  whole  regular  Anny  were  very  much  engajjed  and 

■broad  and  at  home,  we  must  look  to  an  orcanixnlion  al  homewbich 

if  self-reliance.     I  therefore  think  that  in  dealing  with  this 

bu  kept  in  view  that  our  militia  sliould  be  so  treated,  that  it  woi^d 

not  only  with,   but  independently  of  the   regular  Army.      The 

ipoko  a  short  time  ago  said  he  beliered,  and  a  great  many  coincided 

at  belief,  that  the  reserved  forces  ought  to  lean  still  more  upon  the 

their  operations.  So  farl  quite  agree  with  that  remark.    I  think  they 

' — inedand  so  organized,  that  they  should  always  hare  the  Itepulara  as 

!  able  to  act  with  them.   But  I  do  not  think  that  they  would  be  a  less 

*>  the  Regulars  if  their  organiiation  were  of  a  character  (o  develop 

.    This  leads  me  to  the  fen' suggestions  nliich  I  should  like  to  make 

■  the  Militia,  in  order  to  make  itaSerTiee  upon  which  the  country  might 

Vthan  it  docs  at  present,  nnd  which  would  give  it  that  self-respect  and 

dins  which  I  am  afraid  ie  wanting  in  it  to  a  great  extent  attlie  present 

"   1  can  gather  &om  the  conTCrsation  of  those  who  speak  upon  this 

.,  if  the  Militia  perii)rm  their  functions  in  barracks,  duhtJi  past  well, 

and  toot  like  Beeulars,  that  is  all  that  is  required  of  th«n. 

._,..._  ..  r  to  make  our  Mihtia  useful  lo  the  oountiT,  and  a  foroctobe 

i  the  great  object  should  he  to  hare  its  Officers  educated  in  such  an 

Kas  that  they  shall  frel  thomselTcs  qualiSed,  and  shall  be  aetiioJly 
the  new  levies  aud  train  them,  however  largely  they  may  be  inereaaej 
Bd  also  to  perform  for  thcmselveB  temporarily,  tiiofo  staff  duties, 
laited  Militia  would  require.  I  think  the  omission  of  this  is  the  great 
"^  tlaininir,  as  it  at  present  exists.  The  question  is,  what  k  effici- 
ency eonsists  in  collecting  a  certain  number  of  men  at  the  county 
r  one  month  in  the  year,  and  making  by  any  means,  and  by  tLe 
nil  Uie  greatest  exertions,  those  men  look  smart,  drill  well,  and  so  on, 
[ifilitis  perfcrms  its  duty  very  well.  But  at  the  same  time,  I  believe 
nhU  be  a  &r  more  iinportnnt  ausiliary  force  if  it  received  some  organi- 
I  WQuld  make  it  conjistmit  ae  a  whole.  For  instance,  if  the  eountirr 
o  military  districfii,  the  head-quarters  of  each  heine  supplied  wrtti 
-  "'  "  regular  stafl'  of  the  Militia,  and  these  lieaa-quarteTs  were 
the  drill  scaum  as  a  school  for  some  Officers  and  men,  I 
-  ,  Dg  that  the  OlDcers  of  the  Militia  wovUd  gladly  avail  them- 
aiity  of  learning  their  profensional  duties  there.  I  have  heard  that 
1,  who  form  the  latest  class  in  the  Militia,  would  grudge  the 
"'  m  required  to  qualify  themselves  for  their  duties.  But  I 
j^ct  that  aintement,  I  have  always  noticed  that  tJiB  best 
ire  inoBt  ready  to  learn  llicir  profession.  I  should  be 
ition  which  the  Militia  olHcer  is  in  at  jn«sent,  eonld 
vhose  Officers  do  not  get  an  opportunity  of  Ir — ' — 
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Major  Leahy  and  the  sallant  Officer  who  has  just  spoken  hare  arriTed  at.  I  find  iu 
Major  Leahy's  paper  tnat  he  proposes,  that  each  regiment  should  oooaisi  of  two  or 
more  battalions,  one  for  colonial  serrico,  another  for  home  senrioe  ;  and  that  a  piro- 
portion  of  the  Army  of  Beserye  should  be  associated  with  it.  It  has  alwaji  appealed 
to  me  tliat  an  organization  in  two  or  three  battalions— I  think  mjidf  three  batta- 
lions— would  bo  particularly  suited  to  the  circumstances  of  our  AnuT.  I  alto  think 
it  would  be  a  xerr  great  advantage  if,  say  one  battalion  of  Militia  coiud  be  oonneotcd 
with  this  force  of  three  line  battolions.  I  am  aware  there  would  be  great  difficulties 
in  carrying  out  such  a  composition.  Tou  would  require  to  reduce  some  vMimenta  and 
to  amalgamate  others.  Of  course,  there  is  the  great  objection  that  Officers  would 
have  to  move  about  from  one  battalion  to  another,  which  some  Officers  might  think 
would  tend  to  destroy  that  esprit  de  corps  which  has  always  been  oonaidored  a  reiT 
strong  point  in  our  system.  However,  we  find  in  the  Guards,  we  find  in  tiie  60tn 
Bifles,  and  in  the  Bifle  Brigade,  to  say  nothing  of  the  regiments  which  have  reoeittly 
been  increased  to  two  battalions,  that  this  effect  is  not  produoed.  We  find  that 
these  regiments  are  organized  in  two  or  three  battalions,  and  that  the  Offieen  aUft 
fiom  one  to  another,  and  that  neverthclesB  an  esprit  de  corps  exists  in  them,  quite  as 
distinct  and  quite  as  strong  as  that  which  exista  in  any  sinp^e  hat.talion  wmaflnt. 
The  esprit  d^  corps  in  the  60th  Bifles,  for  instance,  is  not  difierent  in  kindt  or  in 
degree  from  that  which  exists  in  any  distinguished  single  battalion  regiment,  say 
the  42nd  Highlanders,  or  the  52nd  Light  Infantry',  therefore,  I  do  not  think  that 
would  be  a  valid  objection.  With  respect  to  recruiting,  there  might  be  aome 
difficulty.  M^  idea  is — I  do  not  know  if  worked  out  in  figures  how  hat  it  would 
suit — but  my  idea  is  tliat  you  might  have  two  terms  of  enlistment.  I  would  enlist 
men  first  of  all  for  a  sort  of  Militia  service :  two  years  at  the  dep6t»  and  ten  years 
as  the  Militia  now  are,  disembodied,  but  liable  to  be  called  upon  for  a  certain  period 
of  training.  Of  course,  men  enlistine  under  that  form  of  engagement  would  natmally 
receive  a  lower  rate  of  pay,  and  peniaps  no  bounty ;  or,  if  any  bounty,  a  lower  rate 
of  bounty  tlian  men  who  engage  on  terms  similar  to  tlie  present  terms  of  engagement 
in  the  hne  regiments,  namely,  continuous  military  service  for  twelve  yean,  taking 
their  turn  of  colonial  duties.  Supposing  such  a  thing  were  practicable,  and  you 
had  a  large  body  of  men  enlisted  to  serve  on  these  terms,  namely,  serving  at  the 
dop6t  for  two  years,  and  then  returning  to  their  homes  as  the  Militia  do,  tlwn  I 
thmk  it  would  be  easy  from  this  body  of  men  to  find  vohmteers  sufficient  to  man 
the  number  of  battaUons,  whatever  that  number  might  be,  tliat  was  requisite  from. 
time  to  time  to  furnish  troops  for  our  colonial  duties.  I  have  thought  of  the  question 
principally  with  reference  to  peace  ;  I  have  not  thought  much  of  it  with  reference 
to  war,  because,  as  the  gentleman  who  spoke  lately  said,  you  can  only  provide  ibr 
that  contingency  by  conscription.  I  think  as  he  thinks,  that  for  raising  the  vast 
number  of  men  that  would  be  required  to  contend  with  a  first-rate  power  such  as 
France,  there  is  only  one  way  of  doing  it,  and  tliat  is,  by  conscription.  My  observa- 
tions only  apply  to  the  peace  services  of  the  country.  I  think  it  is  very  desirable 
that  those  who  have  to  look  into  these  matters  should  consider  the  propositions  of 
Major  Leahy,  and  having  worked  them  out  in  detail,  should  sec  wliat  their  advantages 
and  disadvantages  arc.  My  idea  is,  that  we  should  Imve  three  battidions,  one  for 
home  service,  one  for  colonial  service,  and  one  for  the  Army  of  Beserve  ;  and  I  think 
that  a  battalion  of  Militia  might  be  associated  with  thcni ;  that  would  make  four 
altogether.  That  is  the  onlv  point  I  have  thought  of;  perhaps  I  should  not  have 
spoken  at  all  if  I  had  not  found  that  the  opinion  I  had  arrived  at,  without  liaving 
any  communication  with  them,  coincided  with  the  opinion  of  gentlemen  who  I  have 
no  doubt  have  thought  the  subject  out  much  more  carefully. 

Captain  Mokobieff,  Edinburgh  Militia  Artillery:  I  wish  to  make  one  or  two 
remarks  in  connection  with  this  very  important  subject,  but  I  shall  not  venture  to 
apeak  upon  any  point  except  the  one  wliich  relates  to  the  Militia.  I  have  the  honour 
to  belong  to  that  service ;  I  have  been  in  it  for  thirteen  yearn,  and  am  tolerably  well 
acquainted  with  the  Militia  in  England,  Ireland,  and  Scotland,  iu  which  countries 
I  have  served.  It  has  often  occurred  to  me  that  those  ccntlemen  who  write  and 
speak  upon  the  subject,  take  a  view  of  the  Militia,  which  is  the  natural  point 
of  view,  certainly,  for  regular  soldiers  and  men  wlio  make  arms  their  profession  ta 
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take  of  it.  Bnt  I  conceive  my  lord,  that  in  any  question  relating  to  the  organisation 
of  the  Anny,  the  Militia  of  England  nmeit  alvrays  have  a  very  important  place ; 
beeaiue  our  regular  Army  is  a  very  small  one  in  proportion  to  tho8t»  of  our  neighbours. 
The  new  force  of  Volunteers  is  one,  the  action  of  which  is  as  yet  unknown;  and  really 
the  only  ezpanslTc  force  which  this  country  has  to  foil  hack  upon,  is  the  old  Militik 
ibree  oi  the  country.  It  has  still  the  advantage  of  being  a  force  which  can  be 
nised  by  ballot  at  any  moment,  and  which,  therefore,  may  be  increa8e<l  very  largely 
when  required.  Some  gentlemen  who  have  already  spoken  have  treat^jd  the*  subject 
as  relating  to  times  of  peace  ;  but  I  think  the  most  important  bearing  of  this  subject 
is  the  one  which  relates  to  a  time  of  war,  when  the  utmost  energies  of  the  country 
must  be  put  forth.  It  is  in  tliat  case  tliat  the  Militia  will  be  called  to  aid  the  regular 
forces,  and  will  become  the  real  Ret^erve.  In  relation  to  this,  I  find,  that  in  speaking 
of  the  Militia,  it  has  always  been  considered  as  a  feeder,  that  it«  principal  fimction 
is  supposed  to  be  that  of  a  feeder  to  the  regular  Amiv.  Ko  doubt  that  is  a 
Tery  unportant  function.  But  I  should  like  to  place  before  this  meeting  another 
Tiew  of  its  importance.  If  the  regular  forces  of  England  arc  sufficient  to  meet  the 
necessities  of  a  great  war,  by  all  means  allow  all  our  auxiliary  forces  to  act  merely  as 
feeders ;  hut  if  at  any  moment  our  whole  regular  Ainiy  were  very  much  enganred  and 
taken  op,  both  abroad  and  at  home,  we  must  look  to  an  organization  at  home  which 
has  some  elements  of  self-reliance.  I  therefore  think  that  in  dealing  with  this 
sahjeet,  it  might  be  kept  in  ^aew  that  our  militia  should  be  so  treated,  that  it  would 
be  able  to  act,  not  only  with,  but  independently  of  the  regular  Army.  The 
gentleman  who  spoke  a  short  time  ago  said  he  believed,  and  a  great  many  coincided 
with  him  in  that  belief,  that  the  reserved  forces  ought  to  lean  still  more  upon  the 
Kegolars  in  all  their  operations.  So  far  I  quite  afn*ce  with  that  remark.  I  think  they 
ou^t  to  be  BO  trained  and  so  organized,  that  they  should  always  have  the  Regulars  as 
their  model  and  bo  able  to  act  with  them.  But  I  do  not  t  hink  that  they  would  be  a  less 
powerful  support  to  the  Regulars  if  their  organization  were  of  a  character  to  develop 
its  own  resources.  This  leads  me  to  the  few  suggest  ions  which  I  should  like  to  make 
with  regard  to  the  Militia,  in  order  to  make  it  a  Sen-ice  upon  which  the  eoimtry  might 
more  folly  rely  than  it  does  at  present,  and  which  would  give  it  that  self-respect  and 
professional  feeling  which  I  am  afraid  is  wanting  in  it  to  a  great  extent  at  the  present 
time.  As  far  as  I  can  gather  from  the  conversation  of  tliose  who  speak  upon  this 
■nbjeet,  I  find  that,  if  the  Militia  perform  their  functions  in  barracks,  march  past  well, 
make  a  nice  appearance  and  look  like  Regulars,  that  is  all  that  is  required  of  them. 
Kow,  I  conceive,  in  order  to  make  oiur  Militia  iLseful  to  the  country,  and  a  force  to  be 
relied  on,  that  the  great  object  should  be  to  have  its  Officers  educated  in  such  an 
ciReient  manner  as  that  they  shall  feel  themselves  qualifie<l,  and  shall  bo  actiuilly 
qulified,  to  take  the  new  levies  and  train  them,  however  largely  they  may  be  mcreased 
m  nambem,  and  also  to  perform  for  themselves  temporarily,  those  staff  duties, 
which  an  organized  Militia  would  require.  I  think  the  omission  of  this  is  the  great 
flaw  in  our  Militia  training,  as  it  at  present  exists.  The  question  is,  what  is  effici- 
ency P  If  efficiency  consists  in  collecting  a  certain  number  of  men  at  the  county 
liead-qnartcrs  for  one  month  in  the  year,  and  making  by  any  means,  and  by  the 
best  means  and  the  greatest  exertions,  those  men  look  smart,  drill  well,  and  so  on, 
I  belicre  the  Militia  performs  its  duty  very  well.  But  at  the  same  time,  I  believe 
the  Militia  would  be  a  for  more  ini])ortant  auxiliary  force  if  it  received  some  organi- 
ntion  which  would  make  it  consistent  as  a  whole.  For  instance,  if  the  countrv 
were  diridt^  into  military  districts,  the  head-quarters  of  each  being  supplied  with 
a  certain  number  of  the  regular  stall'  of  the  Militia,  and  these  head-quarters  were 
kept  durinc  the  whole  of  the  drill  season  as  a  school  for  some  Officers  and  men,  I 
have  no  hesitation  in  sa^-ing  that  the  Officers  of  the  Militia  would  gladly  avail  them- 
selves of  the  opportimity  of  learning  their  professional  duties  there.  I  have  heard  that 
the  county  gentlemen,  who  form  the  largest  class  in  the  Militia,  would  grudge  the 
time,  labour,  and  attention  required  to  quolify  themselves  for  their  duties.  But  I 
think  I  moy  sjifely  contradict  that  statement.  I  have  alwoys  noticed  tliat  the  best 
men  in  the  Militia  ore  those  who  are  mo!§t  ready  to  learn  their  profession.  I  should  be 
sorry  to  think  that  the  false  position  which  the  Militia  officer  is  in  at  present,  could 
betssteful  to  any  one.     A  force  whose  Officer?  do  not  get  an  opivjrt unity  of  loaminrr 
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their  duty,  is  not  in  a  fit  state  to  take  the  field  against  an  enemj.  Unleti  erety 
rank,  especiallj  the  highest,  is  ahle  to  perform  it«  proper  funoUoD,  I  beliBve  aoj 
attempt  to  make  a  first-rate  Militia,  will  fail.  Tiierefore  I  should  like  to  suggest  thst 
ffreatcr  opportunities  may  he  given  to  Militia  Officers  to  learn  the  duties  whidi 
deTolve  upon  them  when  they  are  called  out.  I  am  sorry  that  being  unaccustomed 
to  speaking  I  am  not  able  to  convey  vny  ideas  to  this  meeting  as  I  should  wish,  bot 
I  think  that  my  suggestions  are  worthy  of  notice ;  and,  perhaps,  some  one  will 
gather  from  my  few  remarks  what  I  desire  to  say,  and  will  be  able  to  follow 
them  up. 

Mr.  Sttbuno  Lacon  :  I  have  read  this  paper  of  Major  Edwards*,  and  I  have 
marked  the  number  of  times  that  the  phrase,  "  in  the  event  of  invasion,"  oocun. 
I  deny  the  possibility  of  an  invasion,  but  as  this  paper  and  the  discussion,  like  our 
Journal  will  be  read  by  foreigners — let  any  one  make  a  calculation  of  the  extent  of 
flotilla  that  would  be  necessary  to  bring  over  30,000  men  with  their  artillery  sad 
equipment.  Moreover,  directly  the  slups  have  let  go  their  hawsers  from  the  quays, 
the  base  of  operations  will  be  gone.  I  do  hope,  therefore,  if  this  discussion  ii 
adjourned,  that  some  Naval  Officer  will  attend  and  tell  us  what  they  think  of  the 
possibility  of  an  invasion. 

Commander  Oolomb,  R.N. :  Being  the  only  Naval  Officer  present,  thou^  I  have 
felt  very  strongly  indeed  upon  the  subject,  when  I  listened  to  the  remarks  of  Sir 
Harry  Yemey,  yet  I  thought  under  the  circumstances  it  would  be  deatly  out  of 
order  to  mention  the  wider  question  of  the  possibility  of  invasion,  but  as  Mr.  Lacon 
has  adverted  to  that  point,  and  called  upon  the  Navy  to  speak  for  itself,  I  hope  that  I 
shall  not  be  altogether  out  of  order  if  I  make  one  or  tworenuurks  touching  upon  thst 
question  of  invasion.  I  have  been  surprised  in  reading  Major  Edwards'  paper,  and 
in  listening  to  Major  Leahy's,  and  the  remarks  which  have  Allowed  during  the  dis- 
cussion  on  these  papers,  to  hear  no  reference  whatever  made  to  the  belt  <»  <Vm*=^«g 
fortifications  which  surrounds  the  country.  On  the  one  hand  I  see  the  Continent  of 
Europe,  with — I  am  speaking  ofi'-hand— I  suppose  100,000,000  or  150,000,000  of  in- 
habitants, which  might  be  leagued  against  England  in  the  event  of  that  floating  belt 
(f  foi'tifications  being  destroyed.  On  the  other  hand,  I  see  a  little  island,  with 
30,000,000  or  32,000,000  inhabitants,  who  are  supposed,  by  an  organisation  among 
themselves,  to  be  able  to  resist  these  150,000,000  of  men  which  can  be  brought 
against  them.  I  look  upon  it  that  the  idea  is  simply  absurd,  viewed  in  tlutt  light, 
to  suppose  that  you  can,  by  an  organization  of  the  interior  forces  of  England,  resist 
such  a  power.  Therefore,  I  feel  strongly  that  when  military  men  commence  a  di^* 
cussion  of  this  kind,  they  ought  to  take  it  at  the  commencement,  upon  a  higher  and 
a  broader  basis  than  it  has  been  taken  in  the  papers  under  discussion.  The  Defence 
Committee  confined  their  attention  exclusively  to  preventing  the  landing  of  an  Anny, 
and  it  seems  to  me  that  the  organization  of  the  Army  of  England,  as  for  as  resisting 
invasion  goes,  should  also  be  confined  exclusively  to  coast  defence,  where  the 
arrangement  of  the  troops  in  masses,  with  their  proportions  of  artillery,  infantry, 
and  engineers,  are  out  of  place,  as  I  take  it.  What  you  require  to  do  in  regulatiiig 
the  arrangement  of  the  Army,  as  far  as  relates  to  the  question  of  invasion,  is  simply 
this  :  we  may  suppose  it  possible  thnt  small  bodies  of  troops  may  evade  our  floating 
guard,  and  make  dashes  upon  certain  points  of  the  coast,  and  the  means  of  concen- 
tration upon  those  points  I  take  to  bo  what  is  really  the  requirement  of  the  Army, 
as  far  as  it  relates  to  resisting  invasion.  As  to  organization  for  the  purpose  of  acting 
as  an  Army  in  the  field,  that,  I  think,  can  only  be  undertaken  when  we  have  settled 
that  it  is  not  only  possible  but  probable  that  a  foreign  Army  will  land  and  act  in 
the  country.  That  is  a  possibility  which  it  is  simply  a  question  of  money  to  avoid 
altogether:  you  have  simply  to  keep  vour  floating  fortificatiou»  up  to  a  point  which 
will  prevent  any  large  body  crossing  the  channel,  when  you  have  done  that,  it  seemi* 
to  me  that  no  further  organization  in  England  is  necessary',  and  if  you  cannot  do 
that,  then,  as  I  stated  on  commencing  my  remarks,  we  having  four  or  five  time3,  or 
more,  population  ngainst  us,  and  nothing  to  prevent  them  cominsr  over  in  immeus<* 
hordes  upon  the  country,  then  I  say  your  organization  will  not  avail  you  in  such  a  case. 

Lieut-Col.  Viscount  Ranelaoh  :  Sooner  than  that  this  discussion  should  flog,  1 
should  like  to  make  a  few  remarks  especially  upon  what  has  fallen  from  the  g.illant 
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officer  who  belongs  to  tho  Navy.  I  did  not  quit«  follow  him ;  I  did  not  quite 
ondenUuid  wlicthcr  he  says  as  a  naval  man  that  an  encmj  can  attack  ub  from  tho 
other  lido  of  the  Channel,  whether  it  la  France  alone,  or  France  and  Prussia  combined 
or  not? 

Gqstain  Colosid  :  No,  certainly  not. 

Iiord  Kaitslaoie  :  Upon  that  point  I  dilfer  from  him.  I  think  they  can.  In  former 
years  we  know  that  to  invade  this  country,  the  enemy  were  compelled  to  collect  a  very 
large  force  upon  the  opix>0ite  sliores,  whetlicr  it  was  at  Boulogne,  or  Dunkirk,  or 
Brest,  at  all  events  we  were  made  thoroughlv  acquainted  with  their  intentions,  and 
we  had  a  long  time  to  prepare  for  them.  1  tdke  it  now  that  steam  and  railways 
have  completely  changed  all  this,  and  tliat  we  are  living  under  diScrcnt  circum- 
stances altoeother.  As  far  back  as  the  year  1818,  I  wrote  upon  the  subject,  and  I 
cliallengod  tne  critics  of  the  day  by  saying  that  you  can  invade  tliis  country  from  Paris. 
And  I  say,  again,  that  it  is  much  easier  now  than  it  was  then.  If  we  are  obliged  to 
haTC  resort  to  other  than  wooden  walls,  I  would  ask  the  gallant  Officer  how  with  our 
mveent  means  we  should  be  able  to  blockade  every  port  on  the  opposite  coast  from 
lOunkirk  down  to  Brest,  and  whether,  with  the  int<>lligence  that  there  is  in  France, 
and  the  powerful  means  of  organization  throughout  their  whole  system,  they  could 
not  by.  a  combined  movement  come  out  of  five  or  six  of  those  ports  at  certain  times  ? 
We  cannot  blockade  all  those  ports  at  all  times.  Can  you  prevent  those  forces 
coming  out?  I  say  you  cannot,  and  it  would  require  great  vigilance  when  they 
were  once  out,  to  know  what  their  point  of  landing  \\i>uld  be.  Those  are  my  impres- 
sions. There  may  be  gentlemen  present  who  will  take  up  tliat  point  and  say  whether 
lam  right  or  wrong.  1  again  say  that,  if  necessary,  the  basis  of  operations  might 
now  be  Paris,  not  Boulogue,  such  are  the  facilities  tliat  railways  give.  With  regard 
to  the  Militia,  I  am  not  come  here  prepared  to  go  into  the  details  of  both  these  papers, 
for,  onfortunately,  I  have  only  read  one  of  them,  but  I  have  always  had  a  strong 
feeling  that  every  attention  should  be  given  to  the  stnmgl  honing  of  tluit  great 
nat.ioiiufcl  force.  I  know  no  force  tliat  requires  all  our  best  wishes  more  tlian  the 
Militia.  Of  course  there  are  various  notions  abroad  as  to  how  to  carry  that  out. 
I  am  not  going  into  details  to-night,  but  m  ttomo  evidence  tliat  I  had  to  give  before 
the  Commission  some  five  or  six  years  ago,  I  then  adopted  a  i)lan,  which  I  do  not 
think  I  have  any  reason  to  find  fault  with  or  to  change  now.  I  wa^i  asked  by  the 
Committee  what  my  notions  of  the  Militia  wore.  I  said  I  would  be  glad  to  add  my 
testimony  to  the  estimation  in  which  that  force  was  held.  Admitting  for  tlie  moment 
that  the  permanent  Militia  ought  to  be  150,000 — I  believe  it  is  now  130,000,  but  you 
might  have  150,000  without  any  ditliculty — 1  would  put  on  the  ballot.  The  word 
**  ballot "  is  a  very  disagreeable  word,  a  word  that  frightens  most  i>eoplo,  but  I  would 
not  put  on  the  ballot  in  the  sense  that  most  gentlemen  imagine.  I  would  ballot  for  a 
non-permanent  Blilitia,  for  an  extra  battalion  if  you  choose  to  call  it  so ;  I  would  ballot 
for  another  150,000.  By  that  means  you  would  \\a\c  an  organization  which  is  so 
much  wanted  in  this  country,  so  tliat  in  a  moment  of  danger  you  would  not  be  all 
abroad,  all  confusion,  all  hurrv  scurry.  I  would  like  to  nee  tho  ballot  put  on  in  tho 
different  counties,  the  men  told  oIT,  tlioir  names  and  residences  taken  down,  and  I 
would  impose  a  penalty  if  any  man  went  away  from  his  county  without  giving  his 
change  of  residence.  For  the  first  year  or  two  I  would  not  call  them  out,  but  there 
woold  be  this  ^p*eat  advantage,  you  would  know  where  llu-  men  were,  and  woidd  be 
able  in  forty-eight  hours  to  call  out  that  other  150,000  men.  They  would  form  a 
Reserve  Militia.  I  would  also  say  a  word  upon  another  fori'o  that  1  belong  to,  tho 
Volonteers.  It  is  not  my  intention  to  weigh  tho  two  forces,  my  sym{)athie8  go  with 
the  Militia.  Tho  Militia  constitutes  the  back-hoiio,  the  sinews  of  England  ;  but  we 
should  have  tliis atl vantage  with  respect  to  the  Voluntoors,  t  lUit  the  system  of  balloting 
I  propose,  would  drive  a  lar^e  niunber  of  men  into  the  Voluntoors  ;  the  men  who 
#oula  not  like  to  serve  in  the  Militia,  would  go  there.  Then  you  would  gain  another 
great  point,  which  perhaiM  you  aiv  not  aware  of,  you  would  be  likoly  to  draw  away 
many  from  the  Volunteers  who  ought  to  be  in  the  Militia.  I  believe  that  at  the 
PBDsent  moment  you  have  in  the  Volunteers  a  large  nuuibor  of  men  who  have  no 
ousiaessto  bo  there,  who  more  properly  belong  to  the  Militia,  and  if  they  were  not 
indirectly  receiving  money  from  the  State,  we  should  have  them  in  this  latter  force. 


852  ARMY  ORGANIZATION. 

This  is  a  nmttcr  of  great  importance,  because  when  the  Volunteer  force  wbb  lint 
started,  it  was  never  supposed  to  be  a  paid  force  in  any  shape  or  waj,  therefore,  I 
would  throw  it  out  for  o\\x  next  discussion  whether,  among  other  sugrgtestions  tluit 
haTc  been  made,  that  suggestion  of  Iiaving  a  system  such  as  I  propose  mi^ 
not  be  adopted.  Connected  as  I  am  with  the  Volunteers,  I  will  not  enter  on 
that  question,  but  when  we  come  to  talk  of  the  Militia  and  YoluntccrB,  and  of  tlie 
500,000  men  entered  on  the  estimates,  or  to  t^k  of  their  organization.  I  must  nj 
that  there  is  no  such  thing  as  an  organization,  it  does  not  exist.  If  it  eame  to  i 
question  of  war,  and  we  were  suddenly  called  upon,  we  should  not  know  what  to  do, 
there  would  be  a  perfect  chaos ;  therefore,  the  sooner  wo  put  our  house  in  order  the 
better ;  and  it  is  only  by  those  discussions  and  talking  these  matters  frankly  cvrvr  tint 
we  can  improve.  I  come  back,  therefore,  to  the  question  of  the  Militia,  wnether  too 
could  not  enforce  the  ballot  upon  the  class  of  men  who  are  not  called  ont,  mai  to 
form  a  second  battalion.  At  all  events  you  would  have  this  great  adTantaae,  tint 
you  would  know  where  to  put  your  hand  upon  100,000  or  150,000  men  ;  sira  I  tm 
happy  to  say  that  such  is  the  intelligence  of  Englishmen  now,  so  superior  is  tfaeir 
education,  that,  instead  of  taking  three  or  four  months  as  they  used  to  do  to  beeooe 
anything  like  organized  soldiers,  a  much  shorter  time  would  be  sufficient.  Yerr 
likely  one  or  two  months  would  make  the  men  thoroughly  efficient  when  cmce  caDed 
out ;  besides  this  you  have  the  regular  Army.  We  must  nerer  lose  sight  of  the  ftet, 
that  the  art  of  deienoe  is  very  much  changed  now.  A  defensiTe  Army,  if  organlied, 
and  not  outflanked  or  out-manceuvred,  has  an  immense  advantage  in  the  brssch- 
loader.  You  have  now  in  this  country  200,000  or  300,000  men  thoron^j  eflasnt, 
and  in  proper  positions,  they  would  be  equal  to  any  emergency. 

Oaptain  Colomb  :  I  should  like  to  say  a  few  words  with  reference  to  the  pOM- 
bility  of  blockading  our  enemy's  ports.  The  noble  lord  spoke  of  our  present  rorosi. 
I  hardly  dealt  with  our  present  forces ;  I  dealt  with  what  they  womd  be  in  time 
of  war ;  then,  there  would  be  no  difficulty  in  blockading  the  whole  of  the  poitf. 
Blockade,  now,  since  the  advent  of  steam,  is  a  very  much  easier  thing  than  it  was  in 
the  old  war  time.  In  the  old  war  time  it  was  necessary  for  a  fleet  to  keep  the  sea, 
to  keep  under  sail,  because  they  dared  not  anchor ;  they  dared  not  go  into  eheltend 
places  for  fear  of  a  change  of  wind.  All  that  has  passed  away.  A  very  small  force 
of  steamers  could  blockade  a  port,  and  could  not  be  driven  away  except  by  a  sime- 
rior  naval  force.  We  have  seen  instances  of  that  in  our  own  time.  We  Uoekaoed 
in  the  Black  Sea,  and  wo  blockaded  in  the  Baltic  ;  and  the  Americans  blockaded 
the  whole  of  the  Southern  ports  with  absolute  ease.  It  would  bo  the  same 
with  us. 

Lieutenant- Colonel  Dyke  Aclikd,  M.P.,  Devonshire  Rifle  Yolunfeers:  I  feel 
that  an  apology  is  due  from  me  for  rising  to  speak.  I  observe  with  very  great  regret 
that  I  have  lost  the  opportunity  of  being  here  when  the  papers  were  read,  and  I  am 
very  ^lad  to  hear  that  another  opportunity  will  probably  be  given  for  ctaryintt  on 
the  discussion.  I  should  not  indeed  venture  on  taking  part  in  this  discussion  of  the 
papers  but  for  the  remarks  that  have  been  made.  I  was  very  much  struck  by  what 
Captain  Moncriefl'  said,  that  he  desired  to  sec  the  Militia  more  self-reliant  and  more 
capable  of  action  as  a  body  by  itself.  But  I  was  still  more  struck  by  what  he  said 
afterwards,  as  to  the  want  of  education  and  instruction  for  the  Officers  of  the 
Militia.  My  purpose  in  rising  is  to  put  in  the  strongest  possible  manner  I  can,  but 
calmly  and  quietly,  my  sense  of  the  absolute  necessity  for  something  being  done  to 
educate  us  Voluntoer  Ofliccrs.  I  am  not  quite  sure  that  I  should  carry  the  whole  of 
the  meeting  with  me  if  I  were  to  say  how  that  should  be  done.  I  have  no  doubt 
tlmt  military  men  who  have  faced  danger,  and  have  spent  a  whole  life  in  militaTy 
discipline,  would  not  differ  from  me  at  oil  as  to  the  met  that  we  want  education. 
Undoubtedly  we  do.  But  I  venture  to  say,  I  hope  not  disrespectfully,  that  I  do  not 
think  that  the  education  we  want,  is  simply  to  be  attached  to  the  regular  regiments  as 
they  are  at  present.  I  attached  myself  once  to  a  regiment,  hoping  to  learn  some- 
thing of  the  drill ;  and  all  that  I  learned  for  a  good  many  hours  was  that  the  rear- 
rank  man  was  to  uncover  by  taking  one  pace  to  the  rear  with  his  left  foot  and  so  on. 
I  heard  it  a  hundred  times,  luixed  with  certain  emphatic  denunciations  which  were  not 
in  the  drill-book.   The  thing  that  I  wish  to  press  on  tlie  attention  of  military  men  is. 
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n  theMUitii  andTohinteorannd  tlio  Regula™,  Damely 
>  IIm  Begulam  have  plentf  of  timo  to  Iobtd  their  duljca,  and  we  htne  but  IJttlo. 
d  M  ic  BtiKilutel;  ssoBMarj,  if  vo  are  lo  be  tttiiglit,  that  the  teaching  fhould  be 
f,  mt  mmply  in  a  ocmdoDBtid  form,  but  in  bd  intolligible,  mtionU  form )  not 
fl;  *  tinue  ol  diredioiiB  out  of  booXB  nluch  we  can  r^d  for  ourgclTeB  at  home. 
a  not,  thcrcfbrr,  think  tiiot  it  is  the  most  iDiportont  poiut  for  Tolunteer  Officers 
i  Okj  should  bo  atUtobed  to  tlio  regular  forcRs  to  Icom  thpir  drill,  bpcaiue  I 
nk  if  the  Bidjutents  and  eergeanta  iu  tba  Toliint^crn  oru  fltted  (or  their  plooee, 
ich  IDmc  of  them  ant  not,  the;  ought  to  he  able  to  (each  that  to  their  Officers  at 
nt.  I  hope  the  verj  disdneuisbed  persons  at  the  head  of  the  War  Office,  aud 
'  '  is  now  plaeed  at  the  head  of  the  Beaorrc  Forces,  will  give  their 
o  this  question,  whether  we  cannot  have  some  sort  of  nhort  stafT 
f  analogous  to  the  short  musketiT  coorse  at  H^the,  which  shall 
•r  OS  theoretical  inatruction,  not  in  things  in  general'— not  in  the  history  of 
IS  and  nil  tho>e  antiquarian  subjects  which  Ore  mixed  up  with  others  at 
Mb* — not  iu  the  hintorj  of  warfare  at  a  time  which  bos  gone  past,  as  a  matter  of 
■Jqnarian  interest,  but  simplj  and  solely  in  this  one  prooticaJ  question,  what  will 
1  ai  wimtr;  gentlemon,  you  as  tradesmen,  you  as  ftinnurt,  hare  to  do  if  England 
a  aenotis  danger  of  invasion.  Now,  I  heard  an  expression  full  from  the  noble 
dwlul  has  just  spoken.  I  confess  I  thought  he  was  a  little  hard  upon  Volnnteors. 
■  mrrj  to  saj,  with  all  due  respect  to  him,  having  followed  him  in  a  review 
W  Uwn  once,  that  I  differ  from  the  noble  lord's  opiuion  that  what  England 
r  Wita  is  a  corpi  d'armie  organized  by  Volnntoers,  and  under  Volunteer  Com- 
k£llg  Officers.  I  think  what  we  have  to  learn  is,  haw  to  organize  our  own 
Iriitma,  and  how  to  put  our  battalions  in  the  best  possible  positiou  to  be  absorbed, 
o  be  pnt  under  Genenls  of  the  regular  Army.  I  tliink  our  attempt  tu  form 
ej  tmins  and  eiponsivo  military  estsbliahutcuta  is  shooting  very  wide  of  the 
Ton  might  do  something  in  England,  under  good  guidance,  to  organiis  our 
J  people,  our  farmors,  into  some  sort  of  transport  corps.  I  think  you'would 
mtry  guntleuien  and  farmers  wiUiiig  to  lend  their  horses  and  carts  if  they 
iraa  a  real  practical  matter  that  the  country  wanted.     Bnt  what  we  do  not 

0  M  teldng  up  time  with  mere  show.  I  know  we  are  supposed  to  be  men  of  show, 
titm  not  really  true.  J  assure  you  that  tlie  amount  of  work  that  sonic  of  ui  have 
Ldo,tOget  topel her  3,000  men  in  a  County,  or  the  amount  of  work  we  liaveta  cram 

■*1»  H  honrs,  u  something  Hie  three  or  four  days  into  one.  We  arc  simply  bent 
Worlc,  aiinply  on  that.  Now,  wo  have  no  education,  and  we  hare  nobody  lo 
Ant.  Wc  do  not  know  how  to  set  about  serving  out  food;  we  do  not  know 
W  to  •conomiEe  time  in  getting  troops  into  railways  or  out  of  them.  Some  of  ua 
n  -otw  own  views  about  it,  but  soma  of  our  views  may  be  wrong.  What  we 
■at  •land,  is  pipe*clay  and  routine.  It  is  n  soH  of  system  which  umy  do  vwy 
Din 'the  barrack  yard,  but  it  does  not  fit  us,  simply  because  we  have  no  time  for 

1  It  i«  really  that — we  have  not  time.  Therefore,  the  mere  copying  of  what  goes 
'b  Uie  Army,  cieellent  as  it  may  be  for  the  Army — it  is  something  upon  which, 

I  W)t  [iretend  to  give  the  slightest  opinion,  bueause  without  experience  no  men 
tow  a  judgment  about  it— but  what  I  do  »i^  is,  that  Ike  simple  "aping"  of 
TCgnbtr  Army  is  not  the  way  to  make  good  Volunteers.  I  have  servwi  in  tho 
■NDI7  (of  30  years,  snd  I  have  been  under  good  Adjutiinla  and  under  vei^  good 
KMb.  1  think  in  the  Yeomanry  we  hare  a  great  deid  too  much  in  the  way  of  copying 
kMWalry.  We  eanoot  bo  eavali'j  ;  wo  caonotharctrained  horses.  Letourmenhe 
IP  to  good,  our  horses  cannot  be  trained.  Of  course,  the  same  remark  applies  to 
I  Maustcd  RiRc  Volunteers.  I  think  that  is  a  crucial  instance  of  the  nustnke  of 
Ifing  tile  regular  Army.  Now,  what  I  have  to  invite  the  Ollioers  prewnt  to  oon- 
ler,  eq)ecially  the  noble  lord  in  the  chair,  and  tlie  SecrelAry  of  State  for  the  War 
■  — ^what  I  do  intreat  them  to  consider  is,  whether  they  cannot  give  us 
nity  of  going  to  Aldershot  or  Sundhnrst  for  a  week  or  fortnight ;  not 
aif  to  hear  the  professor  at  the  latter  place  read  out  his  leoture — he  may  do  that 
£  giratit  eflisct  to  gentlemen  who  hare  twelve  montha  before  them — but  tint  we 
f  reoMve  from  able  men  lectures  adapted  to  our  wants,  and  that,  tlicn,  ve 
f  be  allowed  to  go  out  with  a  flying  eohnun,  not  to  hare  a  jolly  week  in  the  mess 
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but  that  we  may  be  put  under  the  authority  of  a  talented,  intelligeni,  aetiTa  joib| 
stall'  OfGcer,  who  wUl  reallj  giro  his  mind  to  one  subject,  namolj,  that  of  tetdug 
us  what  wo  ouglit  to  know.  Tlieso  are  the  sort  of  suggestions  I  would  malw  it 
present.  There  are  a  ereat  manj  other  things  which  are  necessary  to  make  tte 
Volunteers  a  more  useful  body  than  they  are  at  present.  Perhaps,  I  may  be  aUmnd 
to  make  one  remark  upon  another  point.  Something  has  been  eaid  about  puttiqg 
the  Volunteers  under  G-cnerals.  I  do  not  know  whether  gentlemen  present  bm 
seen  Captain  Phipps's  pamphlet  on  our  sham  Armj.  I  venture  to  ask  jou  to  read  it. 
Ho  treats  our  countnr  gentlemen  witli  the  most  ineffable  contempt ;  he  calli  ■ 
**  puppets ;"  lie  considers  we  ought  immediately  to  be  sent  to  tho  right  about^  tad 
replaced  by  gentlemen  who  have  been  in  the  Army.  That  majr  bo  ttie  best  thing; 
that  I  say  nothing  about.  But  I  do  Uiink  there  is  a  great  deal  m  Captain  Fh^pi'i 
pamplilct  which  deserves  the  attention  of  military  men.  I  think  he  is  quite  wrang  ii 
the  idea,  wliich  is  tho  Intck-bonc  of  his  pamphlet,  that  all  the  Volunteers,  Yeomaniy, 
and  Militia  should  bo  immediately  placed  under  the  General  of  DiTiaion.  I  s^'tlat 
with  the  most  lively  and  the  dec|)e8t  gratitude  to  Migor-General  Hutchinson,  Lnd 
Templetown,  and  to  Sir  Augustus  Si)encer,  who  have  been  the  three  Geneiab  whoa 
it  has  been  my  pleasure  to  know.  There  are  no  Generals  that  I  conld  apeak  of  ii 
warmer  terms.  They  are  placed  imdcr  vcr^'  great  difficulties.  Under  the  aystCBi  of 
our  double  government  for  the  Army,  it  is  extremely  difficult  for  them  to  gtft  u 
the  assistance  which  they  would  willingly  give  us.  But  these  are  details  wbidi  I 
will  not  trouble  you  with.  It  would  bt*  extremely  embarrassing  for  Gteneral  Ofieen 
to  bo  put  over  men  who  are  not  under  their  command.  I  think  what  most  be  doas, 
is  to  2)ut  us  in  a  position  which  will  make  our  own  work  a  little  more  praottaa],  \f 
giving  us  the  benefit  of  instruction  by  these  Staff  Officers.  What  I  wish  to  uiteH 
this :  I  want  a  well-constructed  stafl',  composed  of  energetic  and  intelligent  Vann- 
teers,  and  including  gentlemen  who  havu  left  tlic  Army,  and  to  whom  it  it  not 
convenient,  or  who  do  not  like,  to  take  commissions  in  a  particular  corps.  I  tUsk 
there  are  many  young  men  about  the  country  who  have  left  tho  Army  in  a  fit  of 
idleness,  or  for  other  reasons  not  so  agreeable  to  their  parents,  who  mi|^  |0 
through  this  volunteer  staff  course  of  which  I  speak ;  they  might  wear  a  Voiiuitaer 
staff  uniform,  and  bo  employed  in  the  organization  of  our  Volunteers.  There  an 
other  considerations  which  I  hope  to  publish  in  another  form  ;  and  I  hope  I  have 
not  been  intrusive  in  what  I  liavc  said  tliis  evening. 

Tho  Chairman  :  Perhaps  the  meeting  would  now  wisli  to  adjourn  this  ditenaaioD 
to  some  future  day  to  be  fixed  by  the  Council? 

Major  Leahy  :  Before  we  adjourn,  I  should  like,  with  referen«!c  to  Major  Edwards* 
paper,  to  explain  to  tho  meeting  the  reasons  whieli  liavc  induced  mo  to  put  for- 
ward for  discussion,  propositions  having  in  view  the  same  end,  but  diiieriug  m  their 
character.  Tlie  propositioub  in  Major  Edwards'  paper,  whicli  wo  are  invited  to 
discuss  are:— "1st.  To  eoneentmte  tho  Army  to  a  greater  extent  in  tlio  United 
Kingdom."  My  reasons  for  not  adopting  that  proposition  are  as  follows: — ^Thf 
question  of  military  organization  divides  itself,  .is  explained  in  my  paper,  into  three 
heads,  the  first  is  political,  and  it  ap])cared  to  mo,  that  it  did  not  come  within  mT 
province  to  propose  discussion  on  matters  settled  for  reasons  that  military  men 
may  possibly  not  be  cognisant  of.  The  n^asons  wiiich  induce  tho  Government  to 
distribute  our  Anny  in  the  colonies  and  our  pot>ses8ions  abroad,  arc  not  before  the 
meeting ;  I  do  not,  tliereforc,  propose  to  disturb  that  distribution.  AVith  regard 
to  our  rcgidar  forces,  they  are  of  t^o  kinds.  First,  those  that  arc  pcrmanentlj 
enrolled ;  secondly,  the  reserves.  A  question  now  open  for  discussion  and  decision, 
is  how  to  attach  to  the  regular  forces  a  certain  number  of  reserves,  which  have  been 
authorized  by  Parliament  to  be  raised,  to  increase  the  regular  regiments  to  their  war 
complement.  It  appears  to  mo  thut,  if  we  attach  to  the  regular  forces  already  in  the 
country,  the  reserves  which  arc  autliorized  to  be  raided  as  necessary  for  completing 
tho  war  establishments,  we  should  provide  tho  nucleus  of  corps  (Tarmee,  withoat 
interferuig  with  the  distribution  in  the  colonies.  With  regard  to  tho  next  pro* 
position  : — "  2.  To  divide  it  into  cor^Mr  d'annee  of  eqiml  stn>ngth,  and  distribute  it 
with  reference  to  them."  I  do  not  pro}>ose  to  distiibulo  tho  Army  in  coiy 
d'armee  of  equal  strength  ;   because  th^  defensive  work  which  tho  various  cor^ 
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which  eitrnd*  fr:ei  she  TTiauneg.  ac  GrkTeswrxd.  rv^uv.vl  to  vvttr  l^r- i;iiu»«.  bVr  ihs* 
defence  of  tiiJkS  line  of  oo^xntrv.  a  «iti:ftLIs*r  .vr^'*  r.iiih:  i»^*t«l'!\  *;iilkv,  I  i»i\ns«»o  u» 
pbce  the  hovi-qa&rten  of  tha:  ili^thot  at  Cl'^cluktv..  >«.>  i^uic  i^iih  ovistuux  tMii\%i»\ 
oODUniiiiieBtioiL.  the  ooofw  oould  bo  niUvl-.lv  chrv*nii  on  t-io  v\v»(.  kUic  it  ixi  lao 
nnpfobttblr,  I  will  cmC  nj  impo-s^ible.  ov^nc  ot' ati  i'.'.v^^iou  \lnvc»  K-.s'V,  fhov  v^ouUt 
oceuyf  the  line  of  hill*.  whiv.'h  voi:M  K*  cakou  up  tor  tiu^  ilotViuv  oi  l-ouvU'u.  TtuiC 
C0rp9  would  consist  of  about  2o.lXX)  i*.:ta!;trv.  maViuif  si  tout  ot'  ntvut  k^iKH^  luou, 
fiv  the  defence  of  the  <«>uth-ej:»t  ix^sr.  Anothor  jvim  >i«luoh  i»  linMo  lo  tUo 
poaible  thrmt  of  an  attack  is  the  eas^tom  i\x;st.  thAi  ot  Kii5\'\  |v«r(u>uUrl\.  Utit*- 
widh  ii  the  harbour  wliieh  it  is  «apiK><^.Hl  an  ouotuv  >i»ouUl  Uvk  tv»  toi*  xt*  Ku^iv^  ot' 
operatioas.  I  propose  tbat  the  liead-qimrtcr:*  of  tho  ivr/vt  tu'tiit:;  v^u  tho  OH^it  \\^i»t 
•hould  be  in  London.  Looking  to  tho  pn^scMit  ili^tribittiou  tuul  to  t\\o  oxiitliuk;  t^u*- 
nek  aooommodation,  we  could  hare  in  thnt  ^liMriot  n  ivr/M  ot'alvut  ^'o.iHH^  iultuiir^, 
lepicacntipg  about  40,000  men.  We  ;*hoiiKl  tlivK<«  lm\e  lor  tho  ilolViu-o  of  LoiuUni 
one  eofjif  of  nearly  80,000  men,  one  of  lO.(HK).  tuul  unotlior  of  liMHHt;  that  (:«  w 
total  of  160,000  men^  including  the  pn^por  prv>portion  of  oavulrv  n\\\\  nrliUorv- 
That  !■  irrespcctire  of  Volunteers ;  it  inoliuios  tho  rri^nlnr  ftmvH,  I  ho  ro^ul!tr  Uo)(or\  o^, 
and  the  Militia.  I  next  propose  to  map  out  tho  wostorn  lUittriot,  \^  iih  ivforouio  tit  tho 
nilwAjs  which  converge  on  Bristol.  One  railwnv  uooi*  oil'  to  South  WhIoh,  »u(I  iho 
fortraM  of  PembrokCi  and  another  goe^i  otV  to  IMvuioulh.  Allhou^li  lhi*iv  in  uu 
military  establishment  of  any  strength  ni  Ih-istol,  n  oon\ouiont  nitiiutioii  for  »  rniiip 
may  be  found  somewhere  near  the  spot  ninrkod.  I  pro)M>i«o(ouiiil\o  tliul  plm«ii  (lio  lusul 
quarters  of  the  district.  Tliero  is  a  lar^o  nunihor  of  Mililiti  in  (lu*  wi*nl.i«ru  i-oiintioH, 
inda  camp  of  instruction  should  be  formed.  1  ])n)poMi*  to  (^oiicriili'iiltt  Iho  Mililiu  uf 
the  Midland  counties  at  Aldershot.  In  the  norlluM'n  diNtricl.  Ilicii*  in  u  lui*|(n  prupui'- 
tion  of  Militia,  and  it  is  proposed  to  form  n  ramp  in  Niniin  I'oiivruinil  plm-o  mi  llio 
plains  of  Yorkshire.  The  functions  of  the  ntitrof  Ihitt  dinlrii'l  uould  i>o  pniiripidly 
oirected  to  the  training  of  tho  Militiii  forct's  ;  thiit  rorjuf  wmiUl  iicl  nn  ii  rcHiirvn  tu 
the  Army  for  the  defence  of  London.  TIiomo  nri'  \uy  reiuMiUH  for  pnipiirtin^  u  dinln 
bution  of  Army  cor/?*,  based  upon  goognip!ii<'ul  i'irouinHtimn'i*  :iiid  niilwity  nuiiitiit 
nicalion,  and  also  with  reference  to  tlio  bfirmok  n^'roiMniiHliiMoTi  mil  Mintiii  in  Hmi 
districtfl.     It  appears  to  nie  that  it  is,  for  our  nnttonal  dcfeucr,  n  hc^lfr  diBtrihulKiu 
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than  in  corps  of  equal  ttrcngMi.  With  regard  to  the  next  polnfc  in  Major  BdvruV 
paper,  "3.  To  organise  the  Militia  and  Tcomonry^  bo  that  thej  con  readilj  join  tb 
regular  corps  d'annee**  thnt  proposition  inrolyes  the  breakiiig  up  of  the  eounte 
organization,  which  has  existed  for  three  centuries.  This  invcSTcs  legiahtioii,  tm 
an  entire  alteration  of  the  Militia  laws,  and  unless  it  can  bo  shown  that  the  exijikiq| 
orgiinization  is  defeetire,  it  appears  to  mo  undesirable.  I  am  stronglj  impienei 
with  tlie  opinion  that  what  we  hare  got  to  do  is  to  expand  and  strengthen  onr  es^ 
ing  Militia  organisation  with  such  minor  improvements  as  maj  be  neccasair,  nd 
many  havo  been  suggested  hj  gentlemen  who  have  spoken  here.  Colonel  Aleock 
mode  an  important  suggestion  with  reference  to  the  Militia  which  I  think  it  wodd 
be  well  to  bear  in  mind.  It  was,  that  the  men  who  serred  their  regular  tinks  in  thi 
Militia  should  pass  into  a  Militia  Reserve  ;  just  as  men  who  had  serred  a  eerlaia 
timo  in  the  regular  Army,  should  pass  into  the  Army  Reserve.  Cokmel  Aleoek 
pointed  out  that  many  men  could  not  afford  28  days  for  their  regular  trainings  ad 
that  these  men  should  be  placed  in  a  Militia  Beserve.  It  appears  to  me  that  thit 
suggestion  is  one  that  ooidd  be  readily  carried  out.  Aooording  to  present  lawa,  thvs 
is  power  to  increase  the  Militia  force,  consisting  of  120,000  men  to  180,000  men  in 
case  of  war  or  invasion.  Consequently,  there  are  60,000  men  that  mi^t  bo  propeilj 
organized  out  of  men  who  liad  passecl  their  full  time  in  the  Miliiia,  and  w1k>  mi|^ 
bo  trained  at  a  different  time  of  the  year,  or  for  a  shorter  time,  by  the  pracnt 
permanent  staff.  I  think  all  the  gentlemen  who  have  spoken  on  the  anbjeoi  hife 
advocated  the  strengthening  of  the  Militia,  and  the  importance  of  keeping  it  v^ 
as  a  distinct  service,  and  not  as  a  nursery  for  the  regular  Army ;  that  the  Amy 
should  find  itiS  own  recruits,  irrespective  of  the  Militia.  It  appears  to  me  thit 
with  the  present  inducement-s  to  miUtory  servico  there  ought  to  be  no  difficult  in 
doing  so.  The  Militia  and  Volunteers  are  for  homo  defence ;  and  in  any  pirqject  in 
organization,  I  do  not  think  it  desirable  to  put  forward  propositions  by  which  ther 
would  bo  diverted  from  their  primary  object — the  defence  of  the  countir.  With 
regard  to  point  4,  "To  give  to  the  Field  Artillery  an  organization  mioh  wiU 
render  it  capable  of  rapid  expansion,"  I  fully  agree  in  all  that  Migor  Edwards  has 
said  upon  that  subject.  I  nope  somo  Artillery  Officer  wUl  givo  some  hinta  and 
detaib  on  tho  subject.  The  5th  proposition  is,  "To  form  depots  for  the  esta- 
blishment and  instruction  of  a  reserve  of  trained  men  for  tlie  different  senrioes." 
For  the  reasons  I  have  before  stated,  I  tliink  all  Roserves  should  be  attached  to  their 
own  arms  of  the  service  :  militia  reserves  to  the  militia,  line  reserves  to  the  line.  I 
may  state  with  reference  to  Captain  Colomb's  remarks,  that  mv  reason  for  not 
enteriug  into  the  question  of  naval  defence  was,  that  I  thought  tne  paper  already 
wont  into  too  many  subjects,  or  I  shoidd  not  liave  left  it  untouched.  I  cannot 
coincide  with  all  that  Captain  Colomb  has  laid  before  the  meeting  with  reference  to 
the  impossibility  of  an  enemy  landing  in  this  country.  I  fully  appreciate,  and 
liavo  borne  in  mind  the  fact,  that  the  naval  forces  must  be  our  first  lino  of  defence. 
But  I  cannot  bring  myself  to  believe  that  all  he  says  about  the  facility  of  blockade 
is  practicable.  In  former  wan  our  ships  were  independent  of  coal,  but  in  these  dim 
of  stt'uni,  armour-plated  sliips  and  ships  of  small  size  cannot  remain  out  of  port  for 
any  length  of  time  without  eoal.  With  regard  to  Colonel  Robertson's  remarks,  he 
will  find  that  the  suggestion  of  recruiting  for  two  terms  of  enlistment  is  embodied 
in  my  paper ;  but  I  did  not  consider  the  question  of  the  conditions  of  service  was 
one  which  could  be  appropriately  discussed,  and,  therefore,  I  did  not  propose  to 
touch  uix)n  it.  I  do  not  know  that  there  were  any  objections  taken  to  my  proposi- 
tions, but  I  thought  it  right  to  explain  why,  Imvinf;  the  same  desire  for  organization 
in  view,  I  propose  different  means  of  arriving  at  the  ends  that  are  proposed  in 
M^jor  Edwards  paper. 

Mnjor  Edwards  :  I  should  like  to  make  a  few  replies  to  several  statements  that 
have  been  made,  and  with  regard  to  my  paper  in  part  icular.  General  Boileau  flrat  of 
all  spoke  about  tlie  military  tr.iui  not  being  sufllcient.  Tho  eight  troops  of  military 
train,  as  laid  down  by  the  Committee,  are  merely  taken  as  a  starting  point.  I  do  not 
know  whether  that  number  is  sufficient  or  not :  I  should  say  it  is  not  one-third  of 
what  wo  should  require  for  active  service  abroad.  But  in  this  country  it  would 
serve  as  an  admirable  nucleus  for  all  that  we  should  require.    Ho  also  stated  that  a 


iQ  of  wbcel-mrringcs  noulil  be  of  no  use  in  India.  Having 
icrj  ehart  tims  in  India,  mj  opinion  is  of  Itttlo  toIuo.  Bub  vhat  I 
meu  b<r  Attaohing  u  military  tnun  to  tlio  corpi  in  India  hat  been  ciplHinttd  by 
Odonel  Ewart,  th&t  jou  irould  bftTc  &  ]ar(>e  bodj  of  Doa-m>miniieioned  olHcera  and 
man  from  whom  you  could  form  tnuna  of  diBerent  deecriptiouB  as  jau  might  reqoiFe 
thorn  left  diflerent  (eriicea.  If  Sir  Hubert  Napier  liad  ordpred  a  diviBion  of  one  of 
mt  «erfi  iTannee  for  Mrricc  in  Abjisinia.  it  iroiild  haro  liad  with  it  a  portion 
of  ita  uilita^  train ;  and  when  they  landeil  on  tlie  coast  of  Abyuiaia.  tboj  would 
hnva  bad  offlcere  and  men.  wbo  underat^od  their  buainoBS,  who  could  bare  at 
onea  Ibrmed  tho  Land  Transport  Oorps  into  aomethiug  like  an  organiiod  eystem, 
iniMMl  of  having  to  rrente  it  in  time  of  war.  I  eEaled  in  niy  paper  that  the 
NatlTa  troops  shauld  mpploment  the  European  troopa  in  certain  tropical  colonies. 
What  I  meant  to  eay  13,  tbat  tliat  system  which  ban  eilgtcd  for  *omo  yeara  in 
Chin*  ahould  be  generallj  nuried  out  1  bccauao  Europcana  arc  called  upon  to  do 
all  aorta  of  duties  which  deatroy  their  heoltli,  and  which  can  be  done  just  as  well 
by  NstJTes.  I  thinli  the  European  soldier  ia  too  vuluable  an  articli!  to  bo  thrown 
mwuf  in  that  way. 

Coloool  Swart  recammcnded  divisions  instead  of  corpt  d'anaee.    I  have  given 

tha   name  corpt  •farmee  to   IliiR  body  of  IG.OOO  men,  because  that  is  the  name 

adopWd  by  the  Committee  of  Offlcers  assembled  lo  consider  the  equipment  and 

supply  of  an  army  in  the  field.     But  it  is  really  only  a  division  of  iJie  Frussian 

ann7 1  and  I  have  taken  it  as  a  auaieoi,  because  when  it  is  doubled  it  mains  a  corpt 

of  Mout  B«  large  a  body  of  men  as  can  be  brought  logclhcr  for  tactical  pnrposes. 

^  Iic*hy  rreomniends  some  torpi  of  very  coniiderable  strength ;   but  it  was 

ad  in  the  late  campaign  in  Bohemia  that  the  Prussian  eorpi  of  3^,000  men 

lU  batt«r  act  by  divioOiiB  of  16,000  men  for  tactical  purposes.     It  lias  also  been 

lad  liukt  wo  have  now  a  laree  body  of  staS*  officers,  who  have  been  trained  in  the 

M  Collr^,  and  avwlafale  lor  any  duty.     Unless   somo  sysl^m   is  established  bj 

iill  tiiato  stair  ofHcers  may  know  how  to  work,— unless  thoy  can  know  what  theu> 

ril  ia  to  be  in  time  of  war — I  mean  unless  a  system  is  eslablished  for  thorn  to  not 

Ml.  I  do  not  see  how  they  oan   be  of  much  use.     Colonel  Ewart  also  stated 

ft  IIm  eorpi  such  as  I  proposo  was  not  suitable  for  Abyssinia.     In  my  paper  I 

Mwonded  a  corpt  organization   for   India;   but   I   do  not  strictly   adhere  to 

•,  Tif  lisri  I  do  not  so  much  caie  about  the  organiiotjon  of  the  army  in  India  ; 

I  grttt  abject  should  be  to  organise  the  Army  in  this  couniry  for  tbe  purpose  of 

iMing  invasion,  and  for  sending  on  army  on  foreign  service.     I  inerelj  threw  out 

I*  MflBMtinn  fbr  the  eatahhshmeut  oCcorpt  in  India  to  fall  in  with  the  organica- 

Ot  oTulB  regular  Army,     But  I  stdll  maintain  tiiut  tbe  establishment  of  rorpt  in 

"k  would  be  of  tho  greatest  advaDtage.     Does  anybody  know  the  number  of 

ooa  of  diiferent  corpi,    small    bodies  of  men    timt  are  now  serring  wiih  the 

auuka  expedition  ?    There  are,  I  do  not  know  how  many  portions  of  diirerent 

nenlB  of  oalivo  cavalry  and  in&uitry ;  whereas  a  division  of  one  of  my  corpt 

A  Kave  formed  a  body  of  14,000  or  16,000  men  accustomed  in  time  ol  peace 

I  M*  logsther  !  conacquently,  when  Hiey  wont  on  sorrice,  thoy  would  know  their 

'    vM)^  much  better  than  they  could  do,  if  suddenly  brought  together  for  arlive 

•  to  the  field.    In  a  rciuuto  eouulry  like  Aliyssiuia  where  they  have  not  been 

i  tqw"  for  actual  service  in  the  way  of  lighting,  it  does  not  so  much  matter.     It 

■faoMUttggesledinMajorLeahy'spaper,  thai  cncanipmcotsshould be  formed.   With 

Bl  I  antlKly  agree.    And  I  have  8ugeest«d  in  mine, — "tbe  occasional  eiereising  of 

oopa  in  camps."    The  organization  which  I  proposed  for  the  Militia  and  ¥co- 

r,  «•■  irith  the  view  thattliey  should  at  once  join  the  regular  corTri.  and  go  into 

np  for  %  short  training.     I  entireiy  a^rcB  wit)i  wliul  Captain  MoncrielT  has  stated, 

.  1  r  -•-■—j^  jf  ]jg  g.{]i  Jo  me  the  kindness  (o  read  my  paper,  h«  will  sec  that  most  of 

it  in  it.     There  eoems  to  bo  an  idea  that  tbe  Militia  should 

n  bans.    Bnt  I  think  it  must  be  organized  with  the  view 

the  n-giular   army,  because  it  is  impossible  that  it   can    act   edicicntly 

r'tlanlf  Tand  the  great  object  in  organiaing  all  our  various  forces  is,  that  Ibey 

nuld  at  once  Im  able  to  form  a  re^ilar  Arniy.    Tho  system  which  I  propoM 

r  the  Utlitia,  I  threw  out  as  a  tempting  bait  in  the  hope  that  tome  distinguished 
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Officers  in  tbat  service,  who  could  enlighten  us  on  the  subjoct,  wonld  come 
and  state  how  that  object  could  best  be  gained.  We  have  heard  a  grttX  dttXd 
hundreds  of  thousands  of  men,  but  all  these  men  are  of  no  0<urihjy  use,  milMt  fki 
different  arms  of  the  service  are  dulj  proportioned  to  each  other.  That  is  an  amaim 
which  I  entertain  most  strongly.  I  mean  this,  that  a  thoroughly  orpanMM.  mat 
equipped  army  of  80,000  men,  with  all  its  different  services  complete,  u  more  Hbm 
a  match  for  150,000  men  without  organization,  the  greater  proportion  of  yfham 
are  infantry,  with  yerj  few  field  artillcrr.  Therefore,  I  would  rather  see  At 
Militia  reduced  at  present,  so  as  to  make  the  number,  whatever  it  may  he,  peffee^f 
efficient.  The  system  which  I  proposed  was  the  best  that  suggested  iteelf  to  iM  it 
the  time,  and  I  very  much  wish  that  Officers  who  can  give  an  opinion  on  llie  Ndb* 
ject.,  will  come  forward  and  really  assist  us,  because  it  is,  perhaps,  more  a  poiKtinrf 
than  a  military  subject.  There  is  one  subject  that  Lord  Hanelagh  mentioned,  ' 
Volunteers  should  not  be  a  paid  force.  That  I  think  everybodj  will  agree 
I  believe  the  original  intention  of  the  Volunteer  movement  was,  that  it 
train  many  of  the  ^ble-bodied  men  of  the  country  in  the  use  of  the  rifle,  b 
these  days  simply  to  know  the  use  of  the  rifle  is  of  very  little  use  without  a  cerliii 
amount  of  drill  to  enable  men  to  act  together ;  they  should  therefore  also  lM 
trained  in  their  company  and  battalion  drill.  I  entirely  ogreo  with  Mr.  Dyii 
Acland,  that  the  Volunteer  organization  is  essentially  battalion,  and  that  it  wood 
bo  almost  impossible  to  attempt  to  give  it  an  army  organization.  The  hattaKan 
organization  would  place  at  the  service  of  the  State  in  time  of  need  a  great  niimlMr 
of  men  who  would  be  invaluable  in  the  defence  of  the  country.  Perhaps,  it  wtf 
be  exaggerating  the  mark,  hut  I  have  always  thought  that  ibr  the  ganisont  at 
our  difierent  dockyards  we  should  require  150,000  or  160,000  men.  At  least  tlMt 
number  of  men  could  bo  placed  in  those  garrisons,  and  the  greater  mass  of  oar 
Volunteers  would  find  plenty  of  occupation  in  protwting  our  dockyards.  l%e  mon 
efficient  battalions  might  at  once  be  brigaded  with  the  infantry  of  the  regular  Aimw, 
Major  Leahy  has  stated  that  he  does  not  consider  the  various  army  eorju  shoud 
bo  of  equal  strength.  I  hold  that  it  is  the  groundwork,  and  the  principal  basis  of 
an  efficient  army  organization ;  because  if  these  corp*  are  of  a  difierent  varyiar 
strength,  you  can  have  no  uniform  system  among  your  whole  Army ;  and  a  cofptol 
65,000  or  70,000  men  must  be  divided  into  smaller  corps  to  make  it  of  use  for 
service  in  the  field.  I  wish  to  see  a  system  introduced  in  time  of  peace,  which 
will  enable  the  whole  of  the  Militia  of  the  country  at  once  to  fall  into  their  places 
in  time  of  war,  because  I  do  not  imagine  that  anybody  supposes,  that  if  such  an 
event  as  an  invasion  of  this  country  did  take  place,  any  great  amount  of  time  would 
be  given  for  preparation  for  it.  We  have  also  heard  Captain  Colomb  make  some 
remarks  as  to  the  possibility  of  invasion.  This,  however,  is  more  a  political  than  a 
military  question.  Being  employed  at  present  in  the  construction  of  some  of  the 
larg«^8t  forts  in  the  kingdom,  with  the  view  to  protect  a  dockyard  from  an  army 
landing  in  this  country,  I  naturally  come  to  the  conclusion  that  the  country  may 
possibly  be  invaded. 

The  Chaibman  :  If  it  is  the  wish  of  the  meeting  that  the  <iiscu8sion  should  be 
adjourned,  the  Council  have  named  the  11th  of  Juno*  for  iho  renewal  of  such  observa- 
tions  as  gentlemen  may  then  wish  to  offer. 

Geneiil  Boileau  :  Before  the  meeting  adjourns,  I  trui^t  I  may  be  permitted 
to  offer  our  thanks  to  the  noble  Lord  for  his  kindness  in  prcv^iiliiig  over  us  this 
evening,  and  to  request  that  ho  will  again  favour  us  with  iiis  pivsidency  at  the 
adjourned  discussion. 

The  Chaibman  :  I  bog  to  return  you  my  thanks,  but  I  do  so  only  ti'mporarily,  as 
we  are  to  meet  again. 

•  The  discussion  was  not  taken  on  that  day,  hut  was  adjourned  fii:ie  die. — Ed. 

The  following  memo,  has  been  commimicatcd  by  Major  Leahy  : — 

'*  Sir  C.  E.  Trevelyan,  in  pages  53,  54,  and  6\  of  his  pamplilet,  entitled  *  The 

British  Army  in  1868,'  published  subsequent  to  this  discussion,  adopts  tlic  views 

and  calculations  set  forth  in  pages  17,  18,  and  19  of  my  paper  (pee  pages  326, 327,  and 

31^},  as  printed  for  private  circulation  before  its  appearance  in  this  Journal."— A.  L. 
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Monday,  May  4th,  1868. 


Rbar-Admibal  sir  FREDERICK  W.  E.  NICOLSON,    Bart.,  C.B., 

Vice-President,  in  the  Chair. 


NAMES  of  MEBCBEBS  who  joined  the  InBtitution  between  the  27th  April  and 

4th  May,  1868. 

LIFE. 
HoireB,  Henry,  Captain  King*s  Own  Light  Infantry  Mihtia.    9/. 

ANNXTAL. 

Btmard,  L.  H.  J.,  Ensign  Bif.  Brig.  1/.        Wright,  A.  F.  B.,  Lieut.  9th  Begt.    17. 
Soott,  W.  O.  E.,  Capt.  8rd  W.  I.  Begt.  Wilson,  Cbas.  T.,  Capt.  4th  K.  O.     11, 

Glezinie,  EMquhar,  JLieut.  9th  Begt.    1^ 


THE  "MACKAY"  GUN  AND  PROJECTILES. 

By  the  Inventor,  James  Mackay. 
Read  by  Major-General  Boileau,  R.E  ,  F.R.S. 

Whew  the  g^eat  question  of  guns  and  armour  became  so  prominent 
before  the  country,  I  detennined  to  ascertain  whether  there  was  not  a 
pxinciple  by  which  hard,  unexpansive,  elongated,  smooth,  cylindrical 
projectiles  could  be  fired  on  end  from  smooth-bore  guns  so  as  to  strike 
fcbe  obiect  aimed  at,  on  end. 

TVitn  that  object  in  view,  I  purchased  a  smooth-bore  Enfield  gun  ; 
■pd  after  firing  from  it  1,600  rounds  of  steel  shot  of  various  forms,  I 
^laoovered  that  a  projectile  for  such  a  purpose  must  be  so  formed  as 
iP  receive  a  preponderance  of  the  explosive  force  upon  its  shorter 
^*^GB  or  axis  whilst  in  its  passage  from  the  gun,  to  encounter  the  resist- 
**Oe  of  the  air  upon  its  longer  lines  or  axis  ;  in  other  words,  it  nmst 

*  Bo  formed  and  balanced  from  the  centre  of  its  length  as  to  retain 

*  ajcis  of  its  own  accord  during  its  passage  along  the  line  of  fire. 
On  the  27th  of  Januaiy,  1863,  I  was  permitted  to  fire  at  Shoebury- 

*■«  three  of  these  cast-iron  projectiles  of  my  make. 
^ou  xn.  2  c 
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The  guu  used  was  an  113  cwt.  68-pounder  cast-iron  smooth-bore. 
It  was  placed  at  a  distance  of  200  yards  from  a  section  of  the  *'  War- 
rior iroTi-plated  target." 

I  was  only  permitted  to  use  9  lb.  charges  of  powder,  and  as  one  of 
my  projectiles  weighed  115  lbs.,  and  the  other  125  lbs.,  it  only  gave 
lib.  of  powder  to  every  12  J  lbs.  of  shot  for  the  115-pounder,  and 
1  lb.  to  about  14  lbs.  of  shot  for  the  125-pounder.  It  must  be  admitted 
that  this  proportion  of  powder  was  very  small. 

These  experiments  were  carried  out  under  the  direction  of  the 
President  of  the  then  Iron-plate  Committee.  There  were  also  mem- 
bers of  the  Ordnance  Select  Committee  present. 

I  received  extracts  of  a  report  from  the  latter  Committee,  stating 
that  the  effect  of  my  shot  on  the  target  was  considerable,  but  it  was 
not  stated  to  what  that  effect  was  mainly  due.  1  regretted  that  very 
much,  being  desirous  of  ascertaining  the  Committee's  opinion  as  to  the 
reason  why,  in  my  opinion,  one  of  these  elongated  projectiles  of  mine 
fired  with  so  low  a  charge  did  as  much,  and  more,  damage  to  the  tai^ 
than  six  sphericals  fired  from  the  same  gun,  at  the  same  experiments, 
with  double  the  charges  allowed  for  my  projectiles,  viz.,  18  lbs.  of 
powder  to  a  68 -pound  shot,  or  3i  times  greater  in  proportion. 

I  think  the  lesson  taught  by  the  work  of  these  projectiles  of  mine 
was  very  striking,  as  showing  the  importance  of  a  steady  flight  at  that 
early  stage  of  the  inquiiy,  as  the  extra  effect  upon  the  target  could 
not  have  been  due  to  the  small  charge  of  9  lbs.  of  powder. 

I  am  aware  that  the  windage  on  my  shot  was  very  little ;  but  tbti 
made  little  or  no  difference  in  their  striking  power. 

I  allude  to  these  experiments  merely  for  the  purpose  of  showing 
that  (from  the  experience  gained  by  my  practice  with  the  smooth-bore 
shoulder-ann)  I  did  succeed  in  shooting  hard,  unexpansive,  elongated, 
non-rotary  projectiles  on  end  at  the  first  trial  from  the  68-pounder 
smooth-bore  gun  ;  and  to  state  that  a  member  of  the  Ordnance  Select 
Committee  informed  me  at  the  same  time  that  they  themselves  had  not 
succeeded  in  so  doing. 

Some  persons  have  put  forward  claims  without  the  information 
afforded  by  practical  experimonts,  that  spiraled,  elongated  projectiles 
can  be  practically  and  successfully  rotated  from  smooth-bore  guns,  by 
the  explosive  charge  operating  upon  the  spiral  grooves  or  bars  formed 
on  the  surface  of  the  projectile ;  but  this  method  is  impossible  as  a 
practical  working  operation  in  gunnery,  unless  the  elongated  pro- 
jectiles be  made  on  my  principle,  as  already  stated. 

Other  kinds  of  shot  must  fit  the  bore  so  accurately  as  not  to  allow 
any  windage ;  and  even  then  the  rotation  obtained  is  imperfect.  Ono 
shot  may  hit  middling  fair  by  mere  chance  only ;  the  next  tumbles 
over,  and  so  on.  The  reasons  are,  that  the  gun  is  the  fixed  body,  the 
ihot,  the  movable  body.  The  gun  having  a  smooth-bore,  the  resist- 
ance of  the  spiraled  projectile  is  not  sufficient  to  cause  the  longitudinal 
tendency  of  the  explosion  to  be  diverted  into  an  even  spiral  course 
along  the  chase ;  besides,  there  are  no  means  of  centreing  the  projec- 
tile in  the  gun  during  its  passage  to  the  muzzle. 

The  difficulty  in  procuring  a  perfect  spin  upon  this  method  deter- 
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mined  me  to  groove  the  gnns ;  and  with  this  object  in  view,  I  pur- 
chased 12  smooth-bore  Enfield  guns,  and  grooved  them  for  windage. 
This  was  the  origin  of  what  is  now  known  as  the  "  Mackay  Windage 
Gun." 

One  of  these  windage  gnus  had  spiral  grooves,  with  a  twist  of  half 
a  turn  in  the  length  of  the  barrel,  which  was  39  inches ;  in  each  of 
the  others  the  twist  was  increased,  the  last  of  them  having  eight 
tains. 

With  these  different  guns  I  fired  over  3,000  rounds  of  spherical  and 
elongated  hardened  steel  shot  at  iron  and  wooden  targets,  in  com- 
parison with  other  guns.  My  object  was  to  acquire,  through  my 
practice  with  these  shoulder-arms,  the  effect  of  the  high  windage  spin 
to  the  shot,  as  a  starting  point,  from  which  to  construct  heavy  guns 
for  the  purpose  of  destroying  iron  armour. 

Therefore,  in  speaking  of  the  spiral  grooves  formed  in  the  windage 
gun,  it  is  necessary  to  dismiss  from  our  minds  altogether  the  word 
*^  rijfling.**  The  windage  gun  is  not  a  rifled  gun,  in  the  underatood 
«ense  of  that  word,  as  applied  to  guns. 

I  win  endeavour  to  prove  this. 

In  the  rifled  gun,  the  shot  fits  into  and  follows  the  grooves. 

In  the  windage  gun,  the  shot  has  no  connection  whatever  with  the 
grooves. 

In  the  rifled  gun,  the  rotation  of  the  shot  is  fixed  along  the  chase  of 
the  gun. 

In  the  windage  gun,  the  shot  takes  the  mean  of  rotation  due  to  its 
velocity. 

In  tne  rifled  gun,  the  grooves  are  filled  by  the  rifling  on  the 
shot. 

In  the  windage  gun,  the  grooves  are  left  open  for  windage. 

In  the  rifled  gun,  the  shot  must  be  adjusted  to  the  grooves  when 
being  loaded. 

In  the  windage  gun,  the  shot  requires  no  adjustment  to  the 
grooves. 

In  the  rifled  gun,  the  studs  filling  the  gi'ooves  leave  no  room  for  the 
escape  of  air,  when  the  shot  is  being  rammed  home. 

In  the  windage  gim  the  air  escaping,  up  the  open  grooves  when  the 
shot  is  being  rammed  home,  admits  of  very  rapid  loading. 

In  the  rifled  gun,  the  shot  being  studded,  rifled,  or  lead-coated,  is 
sabject  to  injury  which  may  prevent  its  loading. 

In  the  windage  gun,  the  shot  having  no  such  attachments,  may  be 
roughly  used,  and  yet  not  prevent  their  loading. 

In  the  rifled  gun,  in  order  that  the  shot  may  load  with  a  chance  of 
certainty,  it  is  necessary  to  allow  the  ^^  of  ^^i  inch  windage  space 
between  the  body  of  the  shot  and  the  l)ore  of  the  gun,  to  account  for 
the  chances  of  lateral  deviations  in  the  fittings,  between  the  grooves  in 
the  gun,  and  the  fittings  on  the  shot. 

In  the  windage  gim  the  smooth  shot  rests  on  the  lands,  showing 
all  the  windage  on  its  upper  portion,  requiring  no  allowance  for 
deviations. 

In  the  rifled  gun  the  working  windage,  or  the  difference  between 
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the  diameter  of  the  shot  over  the  studs,  and  the  bottom  of  the  grooves 
m  the  gim  is  only  the  -j-g^  of  an  inch ;  thus,  whilst  the  windage  in  the 
service  rifled  gun  appears  to  be  the  yws  ^^  ^^  inch,  the  actual  working 
windage  used  is  only  the  -j-^  o^  ^^  inch. 

In  the  windage  gun  there  is  nothing  on  the  shot  to  occasion 
the  necessity  of  two  diameters  between  the  shot  and  the  bore  of  the 
gun. 

When  the  rifled  gun  is  fired,  the  studs  are  forced  through  the 
grooves,  resisting  the  natural  longitudinal  course  of  the  explosive 
charge,  they  ride  on  the  edge  of  the  grooves,  generating  during  their 
passage  out  of  the  gun  a  melting  heat ;  this  operation  in  rapid  firing 
must  draw  the  bore  off  the  circle,  and  quickly  render  it  unserviceable. 

When  the  windage  gun  is  fired,  the  front  of  the  shot  is  resisted  only 
by  the  air  in  the  gun. 

When  the  rifled  gun  is  fired,  the  tendency  of  the  explosive  force  is 
longitudinal. 

When  the  windage  gun  is  fired,  the  tendency  of  the  explosive  force  is 
rotary. 

These  comparisons  will  serve  to  show  the  distinction  between  the 
two  systems,  and  that  the  rifled  guu  is  not  a  windage  gun,  nor  the 
windage  gun  a  rifled  gun. 

I  allude  particularly  to  these  distinctions,  because  the  use  of  long 
or  round  shot  in  the  rifled  gun  has  no  analogy  whatever  to  the  use  oi 
long  or  round  shot  in  the  windage  gun,  even  upon  technical  grounds^ 
and  in  speaking  of  the  operation  of  the  projectiles  fired  from  the  two 
systems,  the  difference  is  still  greater. 

My  experiments  have  proved  satisfactorily  that  the  proper  shooting 
of  hard,  unexpansive,  elongated,  rotary  projectiles  is  a  very  difficult 
matter ;  this,  I  think,  has  also  been  abundantly  proved  at  Shoebury- 
ness,  if  we  examine  the  history  of  rifled  experiments  made  there  ;  there 
are  so  many  obstacles  in  the  very  nature  of  the  art  itself  to  overcome 
and  guard  against. 

Istly.  The  projectile  should  be  cylindrical. 

2ndly.  The  projectile  should  be  delivered  from  the  gun  with  ita  axis 
on  a  Hue  with  the  axis  of  the  bore. 

3rdly.  The  rotation  of  the  projectile  should  diminish  equally,  and  in 
proportion  to  its  onward  flight  alon^a;  the  line  of  fire. 

4thly.  The  rotation  of  the  rifled  projectile,  being  a  fixed  rotation,  the 
charge  of  powder  in  all  cases  should  be  nothing  more  in  quantity  and 
strength  than  sufficient  to  impart  to  the  projectile  the  initial  velocity 
due  to  its  rotation. 

5thly.  It  is  questionable  whether  the  proper  mean  of  these  two 
velocities,  by  which  at  every  round  even  results  are  obtained  on  strik- 
ing armour  along  the  fine  of  fii*e,  can  be  practically  procured  upon  the 
rifled  projectile  system  as  now  in  practice,  paying  regard  to  the  safety 
and  durability  of  the  gun. 

6thly.  When  the  projectile  is  lead-coated,  the  force  of  the  explo- 
sion packs  the  lead  unevenly  on  its  base,  occasioning  very  weak 
shooting. 

The  facts  are  these,  that  elongated  rotary  projectiles  have  three 
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distinct  motions  during  their  flight  from  the  gun,  viz.,  the  onward,  the 
rotary,  and  the  hobble  motion. 

This  last  motion  is  very  difficult  to  rectify  in  rifled  projectile  guns, 
for,  if  not  defined,  the  projectile  will  describe  at  each  end  two 
eccentric  circles  in  the  air  during  its  passage  along  the  line,  each  of 
these  circles  being  more  or  less  described,  dependent  upon  many  causes. 

A  projectile  having  this  hobble  motion  when  impinging  on  armour, 
does  so  obliquely,  but  it  does  not  finish  its  blow  in  the  same  oblique 
direction.  This  sort  of  firing  should,  in  my  opinion,  be  termed  hobble- 
firing,  inasmuch  as  it  is  imparted  to  the  projectile  by  a  bad  system 
of  shooting. 

Oblique  firing,  properly  defined,  is  that  in  which  the  projectile  strikes 
the  target  on  a  line  corresponding  with  the  elevation  of  the  gun. 

I  have  alluded  to  the  practice  with  rifled  projectile  g:uns  as  at  present 
ooDstnicted,  for  the  purpose  of  comparison,  and  in  order  more  clearly 
to  indicate  the  course  of  my  enquiry  into  the  subject. 

It  seems  evident  that,  with  the  difficulties  enumerated  in  respect  to 
the  practical  working  of  such  guns  in  the  hurry  and  bustle  of  actual 
"war,  a  jjerson  following  up  the  enquiiy  with  a  view  to  improvement 
would  desire  to  obtain  some  method  more  suited  to  the  rough  and 
ready  purposes  required.  I  do  not  wish  it  to  be  understood  by  these 
observations  that  I  condemn  the  rifled  system  altogether,  but  that  I 
say  that,  if  rifled  guns  and  rifled  projectiles  must  be  used  in  the  ser- 
vice to  the  exclusion  of  all  other  systems,  great  improvements  can  be 
made  upon  their  present  construction:  I  think,  moreover,  that  my 
vdndage  invention  is  an  improvement  on  the  present  rifled  system  in 
many  ways. 

I  nave  said  that  the  body  of  elongated  projectiles  should  be  cylin- 
drical, and  made  of  one  hard  metal  to  retain  their  shape  when  the  gun 
is  fired ;  this  accompUshed,  the  next  thing  is  to  deliver  them  from  the 
gun,  with  their  line  of  axis  on  a  line  with  the  axis  of  the  bore. 

My  windage  system  of  gims  accompHshes  this  object  with  a  practical 
and  serviceable  amount  of  longitudinal  windage  between  the  shot  and 
the  lands  of  the  gun.  Should  it  be  asked,  "  what  I  consider  a  practical 
amount  of  that  windage  to  be,*'  my  answer  would  be,  "  That  by  which 
the  windage  system  will  defeat  any  other  system  of  gims  at  present  in 
use  in  rapid  firing,  before  or  after  the  projectiles  for  both  systems  have 
been  subjected  to  very  rough  usage,  each  gun  loading  at  the  muzzle, 
other  systems  using  the  service  windage." 

I  have  also  said  that  the  velocity  of  the  shot  should  diminish  during 
its  flight  in  proportion  to  its  rotary  velocity ;  this  also  the  windage 
aystein  accomplishes. 

The  shot  having  no  hold  upon  the  gun,  the  rotation  diminishes 
towards  the  muzzle  by  the  slip  of  the  projectile ;  the  grip  of  the  explosion 
and  wadding  upon  the  projectile  is  less  at  the  muzzle  than  at  any  other 
part  of  the  bore. 

My  experiments  have  proved  the  overwhelming  advantages  of  this 
sliding  motion  of  the  projectile,  by  which  the  gun  is  cleaned  at  every 
discharge,  and  by  which  it  takes  the  mean  of  rotation  due  to  its 
onward  velocity. 
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If  an  increased  charge  be  used,  an  increased  grip  is  procured  upon  the 
projectile  to  correspond  with  the  increased  initial  velocity  due  to  tbe 
increased  charge. 

The  invention  of  the  "  Mackay"  gun  is  to  meet  practically  the  many 
obstacles  by  the  use  of  shot  which  have  no  connection  with  the  bore 
of  the  gun  (as  in  smooth-bores),  which  shot  having  a  sliding  rotatiou 
seem  to  be  from  my  practice  more  accurate  and  powerful  than  any 
others. 

If  this  be  so,  it  is  not  easy  to  overlook  the  cheap  fabrication  of  the 
windage  projectile,  and  the  many  other  advantages  of  such  a  system. 

Persons  who  are  known  to  have  much  experience  in  artillery  practice, 
have  deemed  that  the  windage  gun  does  not  rotate  its  shoty  ilthoogh 
my  3-inch  muzzle-loading  gun  defeated  the  service  breech-loading  gun 
in  June,  1865. 

There  seems  to  be  a  division  of  opinion  on  this  point  amongst  artil* 
lerists,  as  another  admitted  that  the  shot  did  rotate. 

My  opuiion,  as  the  inventor,  of  course,  goes  for  little  against  audi 
authorities,  but  such  as  it  is  I  will  state  it,  viz. : — 

That  no  shot  fired  from  any  other  system  of  guns  possesses  ao 
perfect  a  spin;  I  call  it  "spin,"  because  the  word  rotation  does  not 
seem  to  suit  the  motion  of  the  windage  shot. 

In  manufacturing  operations,  high  spinning  motions  are  obtained  by 
straps  or  belts ;  the  strap  or  belt  is  put  over  a  pulley  connecting  it 
with  a  dram  from  a  main  shaft,  and  wlien  the  engine  which  drives  the 
main  shaft  is  set  in  motion,  the  pulley  spins  rapidly  round ;  let  us  sup- 
pose that  this  pulley  is  the  driving  motion  of  a  lathe,  and  that  the 
workman  is  turning  a  shot,  if  the  tool  cuts  so  deep  as  to  stop  the  spin 
of  tlio  lathe,  the  belt  slips  on  the  pulley,  and  the  tool  is  preserved 
from  breaking;  just  so  is  the  operation  of  the  windage  gun. 

The  firing  of  the  gun  represents  the  starting  of  the  engine ;  the 
operation  of  the  belt  upon  the  pulley  represents  the  wadding  and  explo- 
sion surrounding  the  shot,  by  which  the  necessary  spin  is  obtained. 

On  the  other  hand,  suppose  this  spinnuig  motion  a  rigid  motion  by 
cog  and  wheel,  tlie  operation  would  be,  that  either  tlje  tool  or  cogs 
would  be  broken,  or  a  deep  groove  cut  in  the  shot. 

There  are  those  also,  who  make  objections  \\ithout  explanation ;  we 
will  suppose  one  of  these  objections  to  be,  that  in  the  case  of  shot  or 
other  missiles  breaking  in  the  windage  gun,  or  by  the  filing  of  grape  or 
other  compounds,  the  chase  of  the  bore  will  thereby  be  cut  away,  and 
the  gun  become  unserviceable. 

These  suppositions,  advanced  by  practical  artillerists  uyKyn  mere 
surmise,  to  those  who  know  but  little  upon  the  subject,  are  decisive 
for  the  time  being  against  an  inventor,  particularly  when  he  is  not 
permitted  officially  to  prove  its  fallacy,  however  much  he  may  have 
done  so  to  his  own  satisfaction. 

Let  us  see  how  much  force  there  is  in  such  an  objection. 

In  the  first  place,  the  space  between  the  front  of  the  missile  in  the 
gun,  and  the  muzzle  is  filled  with  air.  If  we  compute  the  velocity  of 
the  explosive  charge  by  the  pressure  of  180,000  lbs.  more  or  less  on 
every  square  inch  of  the  base  of  the  projectile,  we  ask  the  reason 
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-why  the  projectile  makes  only  1,400  or  1,500  feet  initial  velocity  per 
Becond  from  the  gun  ? — this  velocity  cannot  be  what  is  due  to  such  a 
pressure  when  the  gun  is  fired ;  there  must  be  some  tremendous 
reeietance  to  the  expulsion  of  the  projectile  from  the  gun  besides  its 
own  weight. 

That  resistance  in  the  windage  gun  can  only  be  the  resistance  of  the 
air  in  front  of  the  shot. 

I  have  no  means  of  computing  the  amount  of  that  resistance,  or  the 
amoant  of  pressure  on  the  base  of  the  shot,  but  in  the  windage  gun,  a 
preponderance  of  it  along  the  chase  of  the  bore  rests  hi  the  grooves ; 
the  instant  the  charge  is  fired,  the  shot  is  forced  into  a  whirlpool 
i)f  air,  gathering  the  missile  to  the  centre  of  the  bore,  whilst  the 
revolving  explosive  charge  is  the  acting  whirlpool  of  force  on  the 
base  of  the  projectile. 

Take  for  example,  an  eight-inch  windage  gun  having  a  bore  of 
12  feet  in  length,  and  windage  grooves  of  two  complete  turns  in  the 
length  of  the  bore,  the  length  of  these  grooves  will  be  4  feet  longer 
than  the  axis  of  the  bore ;  the  explosive  force  along  the  chase  of  the 
gnn  has  16  feet  to  travel  before  arriving  at  the  muzzle,  whilst  the  axis 
of  the  shot Jias  only  12  feet  to  travel. 

The  air  along  the  chase  of  the  bore  in  front  of  the  projectile  has 
also  a  proportionate  tendency,  so  that  keeping  in  view  the  great  velo- 
city of  the  charge  on  the  chase  of  the  bore  over  that  of  the  axis  of  the 
projectile,  very  little  reflection  will  serve  to  show  that  it  would  be 
simply  impossible  for  broken  pieces  or  comix>und  missiles  to  injure  the 
gun,  I  have  contended,  whether  rightly  or  wrongly,  that  the  windage 
BjBtem  of  gun  has  a  gi*eater  striking  power  than  any  other. 

If  what  1  have  just  stated  be  true,  a  windage  gun  of  12  feet  length  of 
bore  is  more  powerful  than  a  smooth  bore  or  rifled  gun,  having  1 6  feet 
length  of  bore,  which  has  a  column  of  4  feet  more  air  to  expel  from  the 
gon,  with  a  less  density  of  force,  in  the  proportion  that  12  bears  to  16. 
The  great  object  in  penetrating  armour  should  be  to  apply  the  greatest 
pOBsiblc  force  in  the  gun  upon  the  base  of  the  projectile,  in  order  to 
procure  the  highest  possible  initial  velocity.  The  gun  which  con- 
aames  or  burns  the  largest  charge  of  powder  in  the  smallest  space 
before  the  shot  arrives  at  the  muzzle,  will  certainly  give  the  greatest 
velocity. 

T  have  found  that  the  windage  gtm  will  bum  one-half  more  powder 
than  any  other  gun,  and  this  is  very  imi)ortant,  liecause,  we  can  use 
a  slow-burning  powder,  and  at  the  same  time  procure  the  force  of 
quick  powder,  which  is  destructive  to  the  gun ;  besides,  it  is  a  very 
important  matter  to  have  as  little  smoke  as  |X)ssible  in  firing : — ^wheii 
the  powder  is  consunieil  in  the  gun,  the  flame  burns  the  smoke :  this 
quality  of  my  whidage  gun  is  well  known  at  Shoeburyness. 

I  will  sum  up  these  arguments  in  favour  of  its  power  in  this  way, — 
that  in  consequence  of  the  revolution  of  the  explosive  charge  and 
cartridge  wadding  having  a  longer  distance  to  travel  along  the  chase 
of  the  bore,  the  powder  is  disturbcMl  by  this  revolution,  and  com|)letely 
consumed,  thus  densifying  the  force  upon  the  projectile,  whilst  the 
long^udinal  portion  of  the  air  in  front  is  four  feet  leas  resistance  to  the 
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shot,  besides,  the  weight  of  these  four  feet  of  metal  taken  from  the 
muzzle,  and  added  to  the  breech  of  the  windage  gun,  would  ^e  a 
much  more  powerful  gun  of  the  same  weight. 

I  will  now  allude  to  the  formation  of  projectiles,  which,  I  think 
should  be  so  made  as  to  allow  the  wadding  and  powder  to  snironnd 
them  ;  this  assists  in  keeping  them  level  on  a  line  with  the  bore  vrhen 
fixed. 

During  my  practice,  I  tested  numerous  forms  of  elongated  shot,  but 
in  all  these  tests,  I  have  been  led  to  one  conclusion,  viz.,  that  elongated, 
rotary,  projectiles  should  be  semi-circular,  or  nearly  so  at  both  ends ;  the 
front  semi-circle,  for  convenience  sake,  in  some  cases  being  drawn  irom  a 
somewhat  smaller  radius  similar  to  the  model.  My  opinion  is,  that  this 
foimation  of  an  elongated  projectile  is  somewhere  near  a  mathematical 
truth,  because,  in  the  first  place,  no  shooting  can  be  perfect  miless  the 
projectile  is  packed  out  at  the  muzzle  of  the  gun  by  a  sufiGicient  quantity 
of  unburnt  powder  or  wadding. 

In  arms  fired  from  the  shoulder,  the  leaden  projectile  performs  this 
office  by  expansion,  and  so  in  firing  unexpansive  shot,  a  substitute  must 
be  employed  to  cover  the  windage. 

The  formation  of  my  elongated  projectiles  has  been  obtained  after  a 
long  practice,  by  a  most  decided  and  marked  superiority  in  their 
favour. 

I  have  found  them  to  proceed  with  greater  steadiness  through  the 
air  than  any  other  rotary  forms  which  I  have  tested.  It  seems  to  be  a 
law  that  round  ends  and  straight  Unes  along  the  cylindrical  surface  of 
the  projectile  should  be  the  true  shape. 

The  modification  which  I  have  made  by  reducing  about  one-third 
the  length,  more  or  less,  according  to  the  total  cylindrical  length, 
is  an  improvement  under  some  conditions. 

There  can  be  no  question  about  the  importance  of  having  the  centre 
of  gravity  in  the  centre  of  the  projectile ;  this,  to  a  degree,  rectifies 
its  hobble  motion.  There  are  two  tilings  to  be  considered  on  this 
point.  The  first  is  that  the  support  of  the  air  on  the  full-fronted  shot 
tends  to  counterbalance  the  force  of  the  explosion  at  the  instant  of  the 
shot's  departure  from  the  muzzle.  On  the  other  hand,  there  seems  to 
be  little  doubt  that  the  reduced  shot,  once  fairly  delivered  from  the 
muzzle  of  the  gun,  produces  a  more  even  tone  during  its  flight. 

Again,  the  ricochet  of  these  semi-circular  projectiles  is  very  good ; 
they  are  not  so  liable  to  tumble  over  on  striking  the  ground  as  square- 
bottomed  projectiles,  and  their  range  is  also  good.  As  regards  theu* 
front  for  penetrating  armour,  this  is  a  question  upon  which  much 
research  has  been  made,  but  my  experiments  have  led,  I  believe,  to 
different  conclusions  on  this  point. 

It  seems  to  me  undeniable,  that  the  front  of  a  projectile  should 
be  so  formed  as  to  cut  a  front  hole  in  the  armour  of  its  own  diameter, 
to  prevent  the  side  wedging  of  the  anuour  upon  it  during  its  passage 
through. 

It  also  seems  to  mo  undeniable  that  when  an  elongated  projectile 
is  hurled  against  annour  it  should  be  so  formed  as  to  cause  every 
particle  of  its  metal  to  supjwrt  each  other  to  save  it  from  destruction; 
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in  other  words,  to  prevent  the  heavy  bottom  of  the  projectile  "from 
overpowering  and  breaking  up  the  lighter  front. 

It  may  be  thought  that  a  sharp-pointed  projectile  will  effect  greater 
penetration,  but  I  have  found,  as  the  results  of  numerous  experiments, 
that  it  is  much  easier  to  force  a  block  out  of  the  plate  of  the  shot's 
diameter  than  to  wedge  through  it  a  long  shot  with  a  sharp  point ; 
but  in  saying  this,  in  order  that  I  may  not  be  misunderstood  on  so 
important  a  point,  I  must  explain  that  the  windage  gun  spins  its  shot 
with  an  evenness,  and  at  a  speed  unattainable  upon  any  other 
system. 

In  this  may  lie  the  explanation  of  the  excellence  of  the  semi-circular 
fronted  shot  over  others  which  I  have  tested,  because,  at  the  instant 
of  impact,  the  semi-circular  front,  assisted  by  the  high-spinning  motion, 
draws  the  face  of  the  plate  impinged  on  towards  its  centre,  thus 
cracking  the  iron  around  it,  imtil  the  circle  has  fairly  entered  the 
armour.  This  much  accompUshed,  the  projectile  is  savcjd  from  de- 
struction, inasmuch  as  the  rolling  of  its  cylindrical  surface  on  the  edge 
of  the  hole  thus  made,  preserves  it  from  breaking,  and  allows  it  to  per- 
form its  work. 

On  the  other  hand,  the  shaq^-pointed  projectile,  when  fairly  entered 
into  the  plate,  breaks  its  point  off,  thus  destroying  its  performance. 

I  am  assmning,  that  these  different  forms  of  projectiles  proceed  fair 
to  the  armour  upon  their  axis,  free  from  any  ln:)bble  motion,  because 
the  distinction  is  much  greater  in  favour  of  the  semi-circular  projectiles 
under  other  circumstances. 

If  I  am  asked  for  further  proof  why  I  consider  my  j)rojectiles  of 
superior  form  to  all  others,  I  will  advance  the  argument,  that  the 
windage  gun  imparts  the  two  motions  to  the  projectile  by  one  and  the 
same  agency,  viz.,  the  explosive  force.  The  consequences  are,  that 
the  means  of  ascertaining  the  true  principles  on  which  a  j»rojectile 
should  be  formed,  are  at  hand  by  the  very  nature  of  the  system  itself. 

I  will  next  show  the  working  difference  between  the  windage  gtui 
and  the  smooth-bore  gun,  which  hitter  up  to  the  successful  experiments 
with  my  elongated  projectiles,  at  Shoebmyness,  oji  the  27th  of  January, 
1863,  has  been  used  only  as  a  round-shot  gun. 

There  can  be  no  doubt  that  the  smooth-bore  gun,  with  heavy  charges 
of  powder,  throws  round  shot  with  considerable  smashing  power  at 
short  ranges ;  but  the  great  drawback  is,  that  it  neither  centres  or 
spins  its  shot^  consequently  the  ball  rolls  when  the  charge  is  fired, 
grazing  the  bore  from  side  to  side,  and,  on  leaving  the  muzzle,  con- 
tinues to  roll  in  its  passage  through  the  air,  in  a  position  corresponding* 
to  its  last  graze  in  the  gun, — the  effect  of  this  rolling  is  very  detri- 
inental  to  its  velocity  and  accuracy,  and  particularly  so  to  its  penetra- 
tive power,  inasmuch  as  the  inclination  of  its  force,  to  a  great  degreo, 
may  be  said  to  be  lateral,  vertical,  or  edgeways  on  the  armour,  i)ro- 
ducing  a  kind  of  oval  hident. 

One  of  the  first  conditions  in  penetration  is  to  project  the  shot,  whether 
elongated  or  spherical,  in  the  best  manner  to  save  it  from  destruction. 

A  gim  failing  to  meet  this  requirement,  however  good  it  otherwise 
may  be,  is  not  a  proper  tool  with  which  to  light  iron-clads. 
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The  smootli-bore  sadly  fails  on  this  point,  when  the  plate  is  of  the 
thickness  of  the  shot's  diameter. 

Much  has  been  said  and  written  about  the  resistance  of  armour,  in- 
creasing  as  the  square  of  it^  thickness  increases,  but  I  hardly  think  it 
will  be  asserted  that  a  6-inch  ball,  fired  at  a  6-inch  plate,  -wiU  perform 
as  much  upon  it  as  an  8-inch  ball  at  an  8-inch  plate,  both  shot  pro- 
ceeding at  the  same  velocity. 

I  have  found  that  the  windage  balls  break  through  all  these  calcolft- 
tions. 

The  real  truth  is,  that  my  experiments  have  proved  that  nothing  but 
the  very  high,  steady  spin  of  the  windage  shot  will  enable  it  to  per- 
form the  work  due  to  its  fabrication  and  the  charge  of  powder 
used,  and  give  that  starting  point,  from  which  these  (calculations  can 
be  made. 

I  will  rc-state  the  meaning  of  this  paper,  and  the  conclusioiis  to 
which  I  have  arrived,  by  alluding  to  the  armament  of  our  Navy. 

£very  artillerist  is  aware,  that  the  ricochet  of  elongated  projedto 
upon  the  water  is  not  to  be  compared  to  the  riooohet  of  round  shot; 
therefore,  the  conclusions  are,  that  for  sea-fighting,  the  elongated  shot 
is  inferior  to  the  round  shot,  because,  if  the  artilleiist  misses  the 
enemy,  long  shot  will  do  little  after  grazing;  whilst  a  round  shot 
gi'aziug  in  front  of  a  ship,  may  prove  very  destructive :  moreover  the 
chances  of  hitting  the  enemy  are  in  favour  of  the  round  shot  in  a  sei- 
way.  I  am  of  opinion  then,  that  guns  on  my  system  will  prove  the 
most  |X)werful  armament  for  iron-clads  yet  produced,  since,  in  addi- 
tion to  their  powerful  shooting  of  elongated  projectiles,  their  shooting  of 
round  shot  is  unparalleled  in  excellence  to  those  fired  on  any  other 
system. 

A  round  shot  from  the  smooth-bore  plunges  in  the  water,  whilst  a 
round  shot  fired  from  the  windage  gun  has  a  much  flatter  trajectory, 
and  skips  along  the  surface. 

I  do  not  consider  it  necessary  to  support  this  writing  by  referring  at 
length  to  the  numerous  experiments  which  1  have  carried  out  with  the 
windage  guns,  as  many  of  them  have  been  fully  and  accurately  re- 
ported in  the  public  press  from  time  to  time,  and  have  been  witnessed 
by  officials  and  artillerists  of  high  standing ;  but  it  appears  necessary, 
in  order  to  show  that  the  windage  guns  have  perfect  accuracy,  to  say, 
that  my  12 -pounder  worked  under  official  orders,  at  Shoeburyness,  hit 
a  target  9  feet  square,  distant  1,000  yards,  12  times  out  of  15  shots 
fired,  and  with  projectiles  and  cartridges  exactly  similar ;  it  made  for 
rapid  firing  loading  at  the  muzzle,  25  rounds  in  6  minutes  25  seconds. 
Although  this  practice  may  be  considered  good,  I  have,  on  the  Crosby 
Sands,  tired  21  consecutive  rounds  at  a  target  9  feet  square,  distant 
500  yards,  and  placed  every  shot  in  the  bull's  eye,  or  in  a  circle  of 
18  inches,  therefore,  I  do  not  thmk  that  any  one  can  dispute  the  perfect 
accuracy  of  the  windage  gun. 

As  regards  penetration,  my  6-inch  gun,  with  long  shot  weighing 
82  lbs.,  with  22  lb.  charges,  penetrated  a  6-inch  plate  with  the  gieatest 
ease,  at  75  yards  from  the  muzzle,  and  buried  the  shot  7  feet  in  the 
sand  beyond. 


ON  THE   **MACKAY"    GUN  AND   PROJECTILES.  369 

This  Bame  guii,  witli  a  25  lb.  charge,  penetrated  the  "  Agincourt 
iron-plated  target,  and  tlie  projectile  carried  away  the  backing,  and 
passed  many  hundred  yards  beyond. 

AgsuD,  this  gun  was  iired  at  an  8-inch  plate ;  the  projectile  buried 
itself  in  the  plate,  which  was  thrown  over  by  the  impact  of  the  shot ; 
and  I  have  the  authority  of  Major  Klercker,  who  was  present,  to  say, 
that  if  the  plate  had  not  given  way,  peneti-ation  would  have  been  com- 
plete. This  same  gun  at  18  degrees  of  elevation,  with  121b.  charges, 
throws  its  shot  about  GOO  yards. 

The  8-iiich  windage  gun,  with  spherical  shot,  and  14  lb.  charges, 
Iienetrates  through  a  5-inch  plate  at  75  yards,  and  the  shot  proceeds 
1,000  yards  beyond.  The  same  gun  with  30  lbs.  of  powder,  jjene- 
trates  through  a  G-inch  plate,  and  780  yards  beyond. 

Some  of  these  experiments  were  can-icd  out  in  presence  of  members 
of  the  Ordnance  Select  Committee. 

With  the  exception  of  the  shot  at  the  8-inch  plate,  none  of  these 
experimeDts  showed  the  full  destructive  power  of  the  windage  gun. 

1  may  also  add,  that  in  18GJ:,  the  8-inch  gun  with  five  elongated 
projectiles,  fired  with  30  lb.  charges  of  powder  at  the  "Agincourt 
target, '^  distant  200  yards,  penetrated  through  at  every  shot,  driving 
from  the  target  1}  tons  of  iron  and  backing. 

I  will  just  advert  to  whidage  breech-loading  guns,  to  ask,  what 
system  could  be  more  desirable  for  such  a  purpose  ? 

I  have  understood  that  breech-loaders  are  to  be  discontinued  in  the 
Service,  bat  looking  at  the  advantages  of  breech-loading  shoulder  anus, 
it  is  a  Question  whether  it  is  a  prudent  course  to  condemn  breech-load- 
ing artillery  without  further  inquir}'. 

I  have  constructed  a  12-pounder  breech-loader  windage  gun,  with 
which  I  have  discharged  8  rounds  in  a  ntinute,  and  which  could  be  used 
in  an  instant  as  a  muzzle-loader. 

Mr.  ICacxat  gave  the  follotting  ndditionnl  ex]>lanatioii  regarding  tlie  formatiou  of 
hoM  dongated  smooth-bore  projectile,  wliicli  is  made  ns  follows : — A  cylindrieal  bolt 
eat  flat  at  each  end  iu  tlie  proportion  that  11  inches  long  bears  to  9  inches  diameter 
ia  redneed  at  one  end  to  a  semi-cirt*Ie,  the  of  Iter  end  is  cupped  out  similar  to  the 
model,  sufficient  to  cause  it  to  balan(;e  from  the  centre  of  its  length  when  finislied. 
An  elongated  projectile  of  this  form  proceeds  on  end  at  a  high  initial  relocitj  from 
the  miooth-boro  ran,  and  is  the  most  ]x>werful  missile  used  from  smooth-bores 
at  ehoit  ranges ;  this  system,  however,  has  one  drawback,  which  is  that  the  smooth- 
bore gun  does  not  impart  rotation  to  the  projectile.  I  have  found  that  a  projectile 
proceeding  at  1,800  leet  initial  Telocity  without  rotation  is  not  so  ]x>werful  against 
armour  as  one  with  1,600  feet  initial  velocity,  and  200  feet  of  rotation.  If  velocity  of 
rotation  is  imparted  to  the  projectile,  the  initial  velocit-y  is  reduced  in  exact  ])roportiou. 
A  projectile  proceeding  at  1,800  feet  initial  velocity  from  the  gun  will  destroy  itself 
upon  the  target,  whilst  one  with  1,600  feet  initial  velocity  and  200  feet  of  rotation 
will  pass  through  it.  This  shot  (pointing  to  one  on  the  table)  at  the  first  moment 
of  impact  thickened  an  inch  more  tluiTi  its  pn>sent  diameter  at  the  front,  its  high 
■pin  in  passing  through  the  plate  rolled  it  together  in  its  present  form  ;  there  in  no 
flieel  shot  in  the  same  state  of  pre^(erTation  fired  from  any  other  system  of  gims 
through  a  plate  of  its  own  diameter. 

Commander  Dawson,  R.K.  :  Will  you  be  good  enough  to  explain  what  causes  the 
epin  of  your  shot  ?     I  do  not  quite  understand  the  reason  of  it. 

Mr.  Maceay  :  Tlie  reason  of  the  spiu  in  the  first  place,  is  the  rcifistancc  of  the- 
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air  In  the  giin  in  front  of  the  projectile,  together  with  the  reTolring  exploaiTe  chii|e 
at  its  base  when  the  powder  is  ignited.  If  you  enquire  whj  the  projectile  doei  not 
proceed  from  the  gun  at  tlie  velocity  of  the  gases,  I  answeri  that  les*  the  relodtj  it 
which  the  projectile  proceeds,  including  it«  grarity,  the  resistance  in  front  ia  etpnlto 
the  pressure  of  the  explosive  charge  at  its  hase.  I  have  seen  thia  pressure  lUted  bi 
the  ''  Mechanics'  Magazine"  to  be  180,000 lbs.  to  the  square  inch.  >Vhat  happeuii 
this,  that  the  greatest  force  or  pressure  when  the  explosion  takes  place  is  first  on  tin 
breech,  next  on  the  cross  section  of  the  bore,  so  that  with  a  judicious  prepondemm 
of  R])a«.-e  in  the  grooves,  it  would  bo  impossible  to  divert  the  gases  along  the  duM 
from  a  rotary  to  a  longitudinal  course,  the  current,  therefore,  takes  the  grooveiu 
porfcc'fly  as  the  tool  which  cut  them. 

Commander  Dawson  :  What  causes  the  shot  to  rotate  ?  Do  you  mean  that  Ae 
grooves  cause  it  to  rotate  ? 

Ml*.  M.vcKAY :  The  grooves  cause  the  rotation. 

Commander  Dawson  :  By  the  int<?rvention  of  the  wad  ? 

Mr.  Mick  AY:  The  wad  would  not  cause  the  rotation  without  the  ei^loaivi 
force. 

Commander  Dawson  :  Is  the  rotation  caused  by  the  wad  being  driven  up  into  tki 
grooves  ? 

Mr.  Mackay  :  I  put  the  wad  there  as  a  substitute  for  powder.  I  put  savdort 
here  (pointing  to  the  part).  Powder  is  made  of  chemical  ingredients  which  viD 
iicour  the  chase  of  the  bore.  I  prefer  using  sawdust  there,  because  it  is  smooth  and 
lubricates  the  gun,  and  allows  the  projectile  to  roll  in  its  midst,  by  which  roUingit 
take?  the  mean  of  rotation  due  to  its  initial  velocity. 

The  Ciiaiuhan  :  Your  wad  does  the  work  that  the  studs  would  do  in  a  rifled  gim. 
We  do  not  quite  understand  what  it  is  tliat  makes  the  shot  rotate,  is  it  your  nd 
being  squeezed  into  the  grooves  P 

Mr.  Mackay  :  Not  at  all.  It  is  the  revolution  of  the  charge,  which  I  willproeecd 
to  explain.  I  spoke  about  the  cross  section  force  being  greater  than  the  longitiMUad 
force  ;  the  cross  section  force  is  greater  than  the  longitudinal  force,  the  consequenoe 
is  that  the  whole  charge  revolves,  communicating  its  revolution  to  the  shot,  the  gnei 
running  along,  force  the  sawdust  up  in  its  front,  which  is  more  suitable  for  the  pa^ 
YKf'io  than  powder,  and  less  dcstnictive  to  the  gun ;  by  these  means  rotation  ii 
obtained.  Then  you  get  rotation  in  another  way.  I  said  there  wa**  a  pressure  of 
air  in  front.  This  shot,  if  it  waii  not  for  the  air,  would  come  out  of  the  gun  as 
quiekly  as  the  ga-^es,  less  its  own  gravity  and  vol«)eity. 

Conimaiuler  Dawson  :  It  appears  to  me  tliat  the  same  effect  would  take  place  ia 
any  gun  if  the  condition;*  you  have  explained  are  correct.  "VVIiat  I  do  not  unaerstasd 
from  your  explaimtion  is  thi< :  AVhat  U  the  peeidiarity  in  your  gun  that  causes  tbt 
shot  to  spin  ? 

Mr.  Mackay  :  The  pitch  of  the  groove*",  and  the  manner  in  which  the  grooves  are 
put  into  the  gun,  the  prejwnde ranee  of  force — the  explosion  is  made  rotary  instead 
of  longitudinal. 

Admiral  Astley  Cooper  Key,  C.B.  :  I  should  like  to  ask  you  a  question.  Hate 
you  e\*cr  tried  to  fire  that  form  of  shot  without  a  wad  ? 

Mr.  Mackay:  Yes,  1  have.  1  can  fire  them  as  well  without,  as  with;  but  it 
requires  a  diflerent  mollification.  The  sawdust  is  merely  put  there  as  an  improie- 
ment  upon  the  extra  charge  of  powder  whioh  does  not  consimie.  1  have  said  in  th« 
paper  ju^t  read,  that  no  shooting  can  be  jx^rfect  unless  the  projectile  is  packed  out 
at  the  muzzle  of  the  gmi.  You  must  not  allow  the  gases  to  get  in  front  during  its 
passrt;xe  out  to  the  muzzle.     I  substitute  sawdust  for  jwwder  to  prevent  this. 

Adiiiiral  Key:  I  cannot  help  thinking  that  that  quantity  of  sawdust  between  the 
powder  and  the  shot  must  stop  the  pases  i>a»aing  over  the  shot,  if  you  apply  a 
paper  wad  to  any  shot  without  studs  in  our  service  guns,  you  nearly  stop  the  whole 
of  the  ga-i  fnmi  i>assing  over  the  shot.  Yet  you  can  get  with  three  grooves  a  certain 
amount  of  rotation. 

Mr.  !M.\ckay:  Yet  it  would  not  strike  with  half  the  force  of  this  !»hot. 

Admiral  KkY:  IVnmuso  thow*  art*  only  thriv  grooves,  and  there  is  only  a 
certain  amount  of  rotation.     Hut  I  ogiw  with  you  it  is  a  great  advantage,  if  wc 


OH   THE   ''MACKAY"   GUN  AND   PROJECTILES.  371 

can  loooeed  in  firing  shots  from  our  guns  without  studs — there  is  no  question  of 
that.  Still  all  tho  advantages  are  not  on  one  side.  Tou  cannot  attain  the  advantage 
JOVL  offer,  without  at  the  same  time  losing  certain  qualities  that  our  scrricc  gims 
now  hATe.  In  the  first  place,  the  great  dif&cultj  in  regard  to  the  endurance  of  our 
•errioe  guns  is  the  being  compelled  to  cni*ry  the  grooring  down  to  the  powder 
chamber.  By  placing  the  studs  very  far  forward,  the  grooving  of  the  gun  need  onlj 
be  oerried  down  as  far  as  the  studs  of  the  sliot,  as  it  lies  in  the  bore.  But  iu  your 
Ijetem  jon  are  compelled  to  carrj  the  grooves  right  into  tho  powder-chamber. 
Aiat  is  the  weakest  part  of  tho  gun ;  and  that  is  tho  point  where  we  find  all  the  guns 
ftil — ^in  the  powder-chamber  itself.  Certainly,  even  if  you  have  all  the  advantages 
Ton  daim,  jou  would  require  to  modify  that  point  considerably  in  guns  for  the 
oerrice,  on  account  of  the  weakness  of  the  powder-chamber.  I  would  also  say 
that  althoncb  the  account  you  have  given  of  the  accuracy  of  the  gun  is  very  satis- 
&ctoiT,  I  have  never  heard  it  before, — striking,  I  think  you  said,  twelve  times 
oat  of  fifteen,  a  target  9  feet  square,  at  1,000  yards,  with  a  12-poimder ;  in  your  gun 
you  had  reiy  reduced  windage,  which  could  not  be  had  in  the  service  gun.  I 
doubt  whether  with  that  system  of  rifling,  it  would  be  possible  to  get  the  accuracy 
that  we  mutt  hare  in  tho  service  gun  ;  and  for  this  reason :  The  wad  compressed 
against  and  passing  the  shot  gives  rotation  to  the  shot,  and  tliat  holds  the  shot  at 
the  base  only,  therefore  the  body  of  the  shot  and  the  point  of  the  shot  must  have 
this  "  wabbling*'  motion  which  you  complain  of  so  much  in  the  practice  from  our 
serrice  ffans,  it  must  have  this  "wabbling"  motion,  if  it  is  only  held  at  the  base. 
And  as  it  leaves  the  muzzle,  it  must  have  a  tendency  to  drop.  I  doubt  whether  you 
can  ever  get  sufHcient  accuracy  with  large  guns,  if  you  allow  the  windage  that  we 
must  have  in  our  service  guns.  I  would  also  say  with  regard  to  the  penetration  of 
the  shot,  that  all  your  trials,  as  far  as  I  have  seen  them,  or  as  far  as  we  have  heard 
of  them,  have  been  against  unbacked  plate.^}.  There  is  no  doubt  that  the  hemi- 
nherical  head  or  the  flat  head  is  nearly  as  good  agaiust  unbacked  plates  as  pointed 
■hot ;  but  when  you  come  to  fire  agaiust  backed  plates,  or  a  ship's  side,  the  advan- 
tages of  the  pointed  shot  ore  very  remarkable.  I  do  not  think  there  is  any  question 
about  that.  The  pointed  shot  have  a  great  superiority  in  penetration.  I  would  also 
■ar  a  word  with  regard  to  the  penetrating  power  that  you  claim  for  your  gun.  I 
think  the  6-inch  gun,*  weighing  9  tons,  penetrated  a  6-inch  plate  at  75  yards,  a 
6|-ton  Woolwich  gun  penetrates  a  7-incli  plate,  that  is  an  inch  thicker,  at  the 
same  range  with  15  lbs.  of  powder, — which  is  only  two-thirds  of  its  full  charge. 

Mr.  Maceat  :  A  9-inch  bore. 

Admiral  Set:  A  7-inch  bore.  That  6i-ton  *un  will  penetrate  a  7-inoli  i)ljite 
at  70  yards.  I  acknowledge  the  great  advantage  that  we  shall  gain,  if  we  can  do 
away  with  the  studs  from  our  sliot.  Still  there  are  several  points  that  you  will 
have  to  clear  up  before  you  can  be  satisiled  that  it.  will  be  introduced  into  our 
Serrice.  One  great  point  is,  that  objection  to  carrying  the  grooves  into  the  powder 
chamber. 

Admiral  Rtdeb  :  Will  you  tell  us  prc3ently  whether  you  have  fired  any  of  your 
guns  to  destruction  ? 

Mr.  Mack  AT :  No.    I  have  here  a  cost  of  a  gnu  which  fired  1,380  rounds. 

OH>tain  Buboebs  :  With  what  charge  ? 

Mr.  Mackat  :  There  were  a  variety  of  charges,  some  4  lb.  charges,  some  3)  lbs., 
■oma  8  lbs.,  but  generally  2  lb.  charges. 

Oaptain  Burgess  :  What  weight  of  shot  ? 

Mr.  Mackat  :  12-pounder  shot.  Talking  about  windage  in  the  service  gun  there 
is  only  Tftnths  of  an  inch  between  the  bottom  of  the  grooves  in  the  boi*e,  and  tlio 
diameter  over  the  studs  in  the  shot  wliilst  there  U  the  TTrrths  of  an  inch  dii}'on>n( ,' 
between  the  body  of  the  shot  and  the  bore  of  tho  gim.     My  smooth  shot  mutt  bo 


•  Admiral  Key  Ims  overlooked  the  fact  that  my  6-inch  giui  penetrated  through 
the  "  Aginoourt'    iron-plated  torget,  a  fac-siniile  of  the  ship,  range  75  yards,  charge 
lbs.,  weight  of  shot  82  lbs.— J.  M.,  30th  July,  1868. 


373  ON   THE   ^'MACKAY''   GUN   AND  PROJECTILES. 

more  practical  T^'ith  tStt^^i^  ^^  ^^  i"^^  longitudinal  windage,  than  the  studded  ihot 
^tli  T^*^8  of  an  inch  of  working  windage  on  the  studs. 

Admiral  Ket  :  The  reason  whj  we  are  compelled  to  giro  a  certain  amonot  of 
windage  over  the  body  of  the  shot,  on  board  ship  especiulj,  is  bocauao  paint,  dirt, 
and  rough  things  of  that  sort  stick  on  the  body  of  the  shot,  and  we  cannot  do  irith 
less  than  t^^"  ^^  T^^^^  ^^  "^  ^^^^  windage  on  that  account.  It  is  not  lo  miuh 
on  account  of  the  stud. 

Mr.  Mack  AT :  The  effect  of  the  scrrice  system  of  windage  is  to  raise  the  ihoi 
■Y-fh;thB  of  an  incli  off  the  bottom  of  the  bore,  so  t]iat,  in  point  of  fact,  the  woridag 
windage  space  is  only  y^ths  of  an  inch.  Mj  smooth-bore  projectile  would  be  man 
serviceable,  more  practical  without  a  doubt ;  mv  shot,  as  I  explained  in  the  pi^er, 
rests  in  the  grooves,  showing  tho  wiudage  on  its  upper  portion.  I  am  conrioced 
when  paying  regard  to  the  requirements  of  tho  times,  the  adranccmeut  in  sdenor, 
and  the  safety  of  the  artilleryman,  that  it  would  be  found  impossible  to  continns 
these  two  diameters  in  the  service  gun  in  actual  practice.  With  regard  to  the 
grooves  in  my  system  passing  down  to  tho  breech  of  the  eun,  which  may  or  mar  not 
be  the  case,  instead,  in  my  opinion,  of  being  detrimental  to  its  strength,  I  thmk  it 
far  otherwise.  I  will  endeavour  to  explain  my  reasons.  If  a  workman  is  driying  i 
bolt  into  the  keelson  of  a  ship,  he  requires  to  bi»  particularly  careful  to  strikeue 
bolt  fair  on  end ;  it  requires  the  most  skil1e<l  workman  to  perform  this ;  if,  ia 
striking  the  bolt  unfairly,  the  hammer  trips  and  the  bolt  is  not  moved,  I  oompaiv  thii 
operation  to  that  of  the  explosive  ga^es  on  the  chase  of  the  bore,  because  when  tbe 
charge  is  ignited,  the  gases  ninning  up  those  quick  grooves  roll  the  force  upon  evoy 
angle  of  the  metal,  thus  prevent  ing  that  straight  blow  which  is  given  in  the  smooth* 
bore  and  rifled  guns.  I  am  convinced  that  with  two  68-pounder8  of  the  same  metal, 
the  one  grooved  on  my  system,  and  the  other  left  smooth-bore,  it  would  be  fbmid 
that  the  grooved  gun  would  discharge  many  more  rounds  than  the  smooth-bore 
without  injury.  In  the  service  rifled  gun  where  the  preponderance  of  force  is  longi- 
tudinal, the  gases  running  onwards,  cut  the  grooves ;  you  can  see  how  perfect  my 
model  is  after  firing  1,300  rounds  of  shot.  I  do  not  think  that  firing  has  aheitd 
the  position  of  those  grooves  tho  slightest  particle. 

Admiral  Key  :  With  wlutt  charge  were  they  fired  ? 

Mr.  Mackat  :  I  fired  a  gn>at  many  lib.,  :$lb.,  21b.  lOoz.,  and  2lb. ;  sometimn 
IJlb.  charges.     This  \a  the  miujzlc  taken  off,  after  firing  1,100  rounds. 

Admiral  Rydkr  :  Is  the  gun  in  exist ence  now  ? 

Mr.  Mackay  :  Oh,  vca.  Now  here  is  a  shot  for  a  smooth-bore  gun,  there  is  not  a 
ship  afloat  or  a  ship  tdat  can  be  built  that  will  stand  it  for  an  instant.  Tlicre  is  no 
ship  that  you  cran  build  that  it  would  not  snm^h. 

Major-Greneral  Botleau  :  Before  this  dis^cussion  closes  I  wish  to  address  a  few 
words  to  you  on  the  subject.  It  »•«  a  very  interesting  pai^r  which  it  has  been 
my  great  privilege  and  pleasure  to  read.  I  am  sure  it  must  1h»  very  disheartening  to 
un  inventor  whose  first  cxi>crinu'ntj*  wore  tried  more  than  five  years  ago  to  know  that 
five  years'  progress  has  only  brought  him  to  the  reading  of  a  jwjK^r  before  the  United 
Service  Institution.  Belting  article  various  points  of  detail  which  Mr.  Mackay  had 
n'fcrred  to  in  his  ]mper,  and  which  do  not  apjHtir  to  me  to  n.»quire  notice  in  discus* 
sion,  the  principle  of  the  gun  rcrtainly  has  something  in  it  very  attmrtive  as  well  as 
very  novel.  Tliat  there  must  K»  a  grt»at  rotary  effect  produced  ui>on  the  sliot  by  the 
action  of  tlie  powder  in  the  grooves,  I  b<*licvr  luis  been  convincingly  proved  by  the 
exj)crimcnts  which  were  conducted  on  (.'rosslcy  Sands :  although  they  wen*  against 
plates  not  backed,  still  they  were  against  plates  of  considerable  thickness,  and  the 
effect  of  the  shot  was  to  penetrntr  in  aInio>t  every  instance.  There  is  a  report  of  them 
in  the  **  McchanitV  Magazine*' <»fOctol)er,  isfit,  which  contained  pn^t ty  much  the 
same  results  as  have  been  descrilvd  in  the  i)a]H*r.  With  regard  to  tlic  sliajx*  of  the 
shot,  of  course  it  will  be  prcunipl ion  on  my  part,  or  indeed  on  the  jwrt  of  any  mere 
reader  of  artillery  experiment?,  to  otl'er  an  opinion  in  opiK>sition  to  what  Im-*  fallen 
from  the  gallant  Officer  who  has  iiiM>nncd  us  of  the  n'fative  advantages  of  hemi- 
spherical heavy  shot  and  pointed  heavy  shot.  Tliere  has  U'cn  a  controversy  on  thi;« 
point  for  many  years.  Mr.  Whit  worth  considers  that  fiat-lieadiMl  an*  tlie  proper 
kind  of  shot  for  penetrating  armour  plating,  and  his  sftcel  shot   liad  llat  he»dfl. 
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Mi^or  PaUiser  has  adopted  tbo  ogival-lieadcd  shot,  and  t)ic  bucccss  of  tliat  has  been 
Terj  great.  But  I  thmk  Major  Palliscr  told  us  hcre>  and  wo  have  some  shot  in  the 
M^f  "^  which  to  a  certain  extent  corroborate  what  Mr.  Mackaj  has  said^  that 
whether  it  is  the  yibration  of  the  shot,  or  whether  it  is  the  length  of  the  ojlindrical 
portion  of  ity  the  body  of  the  shot  in  many  cases  broke,  so  there  is  in  that  something 
in  what  Mr.  Mackay  has  obserrcd.  But  as  regards  tlie  paper  that  has  been  read 
tlda  erening,  I  consider  it  more  in  respect  of  the  principle  wliich  Mr.  Maokay  advo- 
cates,  that  is  the  rotating  of  the  shot  by  the  moTement  of  the  exploding  gas  along 
the  jpnoores,  and  giving  the  shot  rotation.  By  that  means  he  does  away  with  the 
afcu£y  and  it  is  this  which  makes  his  paper  interesting,  and  renders  it  worthy  of  study. 
I  do  hope  that  among  the  inventions  which  have  been  brought  forward,  and  which 
haTo  iSuled  to  prodooe  appreciation  in  the  mind  of  those  who  liave  to  manage  these 
a&in,  Mr.  Mackay  may  have  a  cliance  of  further  experiments,  and  that  his  gun  may 
be  either  worked  to  death,  or  proved  that  it  is  capable  of  resisting  tlie  modern  trials 
to  which  guns  are  now  subjected  by  the  Committee  of  wliich  General  Lefroy  is 
Chairman.  As  a  mechanician  there  is  something  \cry  winning  to  me  in  Mr.  Mackay's 
•TVtem.  Of  course,  until  it  has  stood  the  test  of  experiment,  the  question' is 
•unply  a  question  of  opinion.  But  I  think  it  has  certainly  passed  out  of  the  category 
of  opinion,  and  has  become  a  matter  of  fuot,  and  that  it  will  receive  further  expen- 
rnentt,  wluch  will  either  confirm  the  views  of  the  lecturer,  or  make  it  a  thing  of  the 
peat  like  many  other  inventions  tliat  have  been  brought  before  us. 
The  Chaibman  :  We  shall  be  all  ready  to  give  our  thanks  to  Mr.  Mackay  for  the 

rtper  he  has  brought  before  us.  I  am  sorry  it  has  not  been  so  fully  discussed,  as 
haye  heard  the  subject  of  guns  discussed  in  this  theatre ;  and  I  trust,  that  if 
experiments  are  wanting,  those  who  have  charge  of  these  trials  will  give  Mr.  Mackay 
%  aance  of  trying  this  gun.  He  has  certainly  one  element  of  success :  that  is,  he 
has  the  greatest  possible  confidence  in  it.  I  trust  that,  for  his  sake,  his  oonfidonco 
wQl  not  be  misplacod.  We  are  delighted  always  to  find  members  discussing  these 
matters.  I  think  it  is  doubly  important  that  officers,  who,  from  their  ofiicifu  posi- 
tion, and  from  the  long  experience  they  have  liad  of  all  the  rc(^cnt  experiments,  as 
mj  friend  Admiral  Cooper  Key  has  had,  are  qualified  to  give  opinions,  should  come 
here  and  assist  us  in  our  discussions,  and  place  before  us  facts  and  statements  that 
really  have  weight,  and  must  carry  serious  conviction  to  those  who  are  interested  in 
these  subnects.  I  think  it  is  of  vital  importance  to  this  Institution  tliat  men  in 
the  Admiralty,  and  who  really  liave  the  opportunity  of  knowing  what  has  been 
done,  and  is  being  done  in  these  matters,  should  come  here  and  tell  us  oil  they  know 
•boot  them,  as  far  as  their  ofllcial  positions  will  allow  tliem  to  do  so. 

I  will  now  call  upon  Captain  Colomb  and  Captain  Bolton  to  exhibit  their  new 
signal  li^ts. 


SIGNAL  LIGHTS  OF  CAPTAINS  COLOMB  AND  BOLTON. 

By  Commander  P.  II.  Coix)mb,  R.N. 

Commander  Colomb  :  I  consider  myself  fortunate  in  having  had  a  shorter 
pi^r  and  a  shorter  discussion  than  usual  to  precede  me.  It  is  a  matter 
of  congratulation  to  me,  though  I  think  it  is  hardly  ho  to  the  subject 
which  nas  just  been  discussed.  To-night  I  purpose  showing  you  some  of 
the  hitest  developments  of  tho  "  flashing  signal "  system.  That  system 
is  now  pretty  well  known.  It  was  first  made  public  in  this  Institution, 
and  I  then  stated,  and  it  is  quite  proj^r  that  I  siiould  again  state  it, 
that  like  most  other  inventions  it  was  not,  when  it  came  into  Captain 
Bolton's  and  my  hands,  entirely  original.  That  is  to  say,  other  gentle- 
men before  us  had  hit  upon  the  germs  of  the  systenj,  although  it  had 
never  been  carried  into  practice  until  we  took  it  up,  and  probably  never 
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would  have  been.     Thus  Mr.  Goldsworth  Gumey  had  the  idea  floating 
in  his  mind  as  far  back  as  1832.     Mr.  Babbage,  about  12  years  ago, 
carried  out  a  great  many  experiments  with  flashing  signals,  and  really 
did  understand  the  question — understood  what  was  really  wanted ;  and 
had  he  been  in  a  position  to  have  carried  it  out,  would  probably  have 
succeeded  in  it,  as  we  have  since  done,    ^s  regards  the  lights  which  I 
am  going  to  show  you  to-night,  we  have  them  in  two  or  three  forms, 
for  Afferent  purposes.     I  wish  to  describe  to  you  in  as  few  words  as  I 
can  the  history  of  the  light ;  how  it  came  to  be  devised.     A  short  time 
ago  there  was  exhibited  in  this  Institution  a  light,  which  is  known  by 
the  name  of  the  "  Spakowski  light ;"  that  light  was  Imown  to  me  in 
process  of  invention  before  it  came  to  England.    It  was  the  invention 
of  a  Russian  Officer ;  and  it  was  suggested  to  me  that  I  should  stop 
some  experiments  that  I  was  canying  out  on  something  the  same 
principle,  because  that  Russian  Officer  was  himself  at  work  upon  the 
point.     I  sent  him  a  message  to  say  that  I  would  cease,  and  I  did 
cease,  on  the  understanding,  as  I  thought,  that  when  he  had  completed 
the  light,  he  would  communicate  further  with  me  upon  the  subject 
However,  he  did  not,  and  the  first  I  saw  of  the  light  afterwards,  was 
its  exhibition  in  England.     I  saw  it  once  before  it  was  exhibited  in  this 
Institution,  and  I  may  say  that  I  felt,  and  Captain  Bolton  felt,  some- 
what dispirited  with  regard  to  that  light,  and  for  two  reasons,  firstly, 
because  the  light  was  not  our  own  light,  and  I  believe,  generally  speak- 
ing, people  are  not  very  fond  of  things  not  their  own  that  come  across 
their  path ;   and  secondly,   and  principally,  I    believe,   because  we 
were  afraid  that,  if  a  light  connected  with  more  or  less  apparatus  came 
into  the  hands  of  any  person  who  did  not  thoroughly  understand  the 
question  of  signals,  the  system  we  had  built  up  with  so  much  care,  and, 
1  may  say,  carried  out  with  so  much  anxiety  in  its  early  days,  miglit 
be  destroyed  by  the  ignorance  of  those  into  whose  hands  it  might  ulti- 
mately fall ;  for  although  the  system  has  been  now  working  between 
seven  and  eight  years,  it  is  not  still  quite  on  a  satisfactory  basis,  that 
is  to  say  it  is  still  comparatively  new,  and  people  are  not  quite  certain 
as  to  the  little  points  of  detail  with  which  it  is  to  be  earned  out.     We 
often  find  people  supposing  that  things  can  be  done  with  it  which 
cannot  be  done ;  and  we  were  afraid  that  if  by  means  of  a  new  light, 
the  system  were  taken  out  of  our  hands,  it  would  ultimately  fall  through. 
AVe  had  therefore  to  set  ourselves  to  work  to  devise  a  light  which 
should  simply  beat  it.     We  had,  of  course,  to  carry  out  a  great  many 
experiments  with  various  other  lights,  the  electric  light,  the  lime  light, 
the  oxy-calcium  hght.     None  of  these  lights,  however,  satisfied  us. 
The  lime  light  was  found  by  Captain  Bolton  to  be  the  best  for  distant 
signals ;   there  is  no  light  that  comes  up  to  it  for  range,  no  light  so 
practicable   for  extreme  ranges.     We  had  no  choice  as  we   stood, 
between  the  lime  light,  which  has  an  extreme  range  of  20  miles,  and 
the  oil  light,  which  has  only  a  range  of  G  miles  in  clear  weather. 
We  wanted  some  light,  which  should  be  between  the  two,  wliicli  should 
give  us  a  good  light,  equal  to  12  or  15  miles  on  occasion,  but  which 
might  not  be  so  generally  used  at  such  long  ranges,  but  would  be  more 
often,  should  the  state  of  the  atmosphere  be  such  as  to  make  pene- 
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tration  by  a  weaker  light  impossible.  I  had  thought  so  much  over  the 
means  of  making  such  a  light  as  we  wanted,  that  I  was  myself  inclined 
to  desert  the  cause ;  but  Captain  Bolton  was  not  quite  so  ready ;  he 
said,  "  Surely,  if  we  put  our  heads  together,  we  shall  be  able  to  devise 
**  in  the  course  of  a  very  little  time,  some  light  that  will  do  what  we 
**  want/'  As  we  were  walking  together  and  arguing  the  point,  as  we 
iiad  done  a  good  many  times  before,  he  said,  "  Why  not  try  what  they 
**  make  lightning  with  at  the  theatres — why  not  try  resin  V*  We  tried 
it,  and  in  the  course  of  six  weeks  we  completed  the  light  which  I  am 
now  about  to  show  you.  I  may  mention  that  a  number  of  these  lights 
(Captain  Ck>lomb  here  exhibited  the  light)  were  sent  out  to  Abyssinia, 
and  we  believe  were  constantly  used  during  the  whole  of  the  campaign. 

Mr.  Stbrukg  Lacon  :  For  how  long  is  that  light  charged? 

Captain  Colomb:  That  light,  as  it  stands,  is  charged  for  about 
a  week's  ordinary  work.  The  way  in  which  that  light  is  produced 
ifA  very  simple  indeed.  Any  impalpable  powder  may  be  burned 
in  it,  80  long  as  the  powder  is  not  explosive.  It  must  be  a  powder 
which  is  inflammable,  so  long  as  it  does  not  make  its  own  oxygen. 
Coal  dust,  resin,  potassium,  or  magnesium,  or  any  light  powder 
which  is  inflammable,  may  be  burned.  The  way  the  lamp  is  arranged 
18  as  follows : — (Fig.  1.)  There  is  an  outer  casing  and  an  inner  chamber 
which  terminates  in  a  narrow  neck,  then  splits  into  two  or  three 
•hoots,  so  constructed  as  to  throw  the  powder  issuing  from  them  on  to 
a  central  point.  The  outer  chamber  is  filled,  through  this  orifice,  with 
the  powder  you  intend  to  burn,  but  leaves  the  inner  charabor  full  of  air 
only.  Through  the  bottom  of  the  outer  chamber  comes  up  an  air 
tube,  the  muzzle  of  which  is  bent  downwards.  When  you  force  a  jet 
of  air  through  the  tube  it  is  deflected  and  plays  uix)n  the  surface  of  the 
powder  in  the  outer  chamber,  it  just  slightly  disturbs  it,  and  fills  what 
iraa  before  filled  only  with  air,  with  a  light  powder  in  suspension. 
Now  the  two  or  three  orifices — three  we  find  best — are  mucu  larger 
in  area  than  the  entrance  of  the  air- pipe,  the  consequence  is,  that  the 
air  comes  in  through  that  entrance  in  a  sharp  jet,  but  issues  through 
the  pipes  slowly  and  gently,  bearing  with  it  the  powder  in  suspension. 
Here  is  the  flame  of  a  spirit  lamp,  and  the  moment  a  pressure  of  air  is 
tnought  through  the  pipe,  it  plays  on  the  flame  and  you  get  your  light. 

I  will  now  show  you  some  of  the  ingredients  that  may  be  burned. 
The  composition  we  prefer  to  bum  is  composed  of  resin,  lycojwdium, 
wliich  is  the  seed  of  a  moss,  and  magnesium.  You  make  the  light  more 
or  less  brilliant  according  to  the  quantity  of  magnesium  you  put  into  it. 
This  signal  lig^t  has  one  great  advantage  which  wc  did  not  look  for 
when  we  commenced  om*  operations,  but  which  we  find  now  most  useful, 
▼iz.,  that  you  can  have  in  the  same  lamp  just  the  range  you  like.  You 
have  only  to  alter  the  composition  and  put  in  stronger  or  weaker  com- 
position to  get  a  greater  or  less  range,  so  you  need  never  have  an 
expensive  light  for  a  limited  range.  In  a  fleet,  for  instance,  the  rear 
ahips  may  burn  a  composition  which  will  cost  them  perhaps  half-a- 
ecown  an  hour  if  they  are  constantly  signalling.  The  ships  nearer  to 
die  flag-ship,  the  leaders  and  those  close  astern  of  the  flag-ship,  wlW 
perhaps  bum  a  composition  that  will  cost  sixix^nce  or  eiglitpence  an 
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hour.     In  thick  we4ither,  a^ain,  you  would  burn  a  composition  wWcb 
would  cost  you  probably  three  sbilliunrs  an  hour. 

I  will  now  burn  somo  of  the  different  ingredients  in  these  little 
lamps  that   I   have  had  made  for   experiments.      This    powder  is 
Bimply  powden^d  reshi.       The   principle   of   the   lamps    is  exactly 
the  same  as  that  of  the  largtT  ones,  only  there  is  one  jet  instead  of 
two.     This  that  I  am  now  burniug  is  lycopodium.     It  does  not  give 
much  light,  but  it  assists  the  composition,  and  is  a  gooil  dilntiD«; 
power.     We  will  now  take  some  of  the  weaker  powder.     Tliis  we  call 
the  "Chatham  powder;"  and  we  call  the  li<i;'lit  the  "Chatham  light," 
bccau&e  it  was  while  we  were  engaged  at  Chatham  that  we  brought 
it  out.     This  again  is  some  of  the  stronger  composition;  there  is 
there  a  little  magnesimn,  a  little  lycoix)dium,  and  a  little  resin  in  it. 
First,  we  tried  plain  resin ;  then  plain  magnesium :  then  we  came  to 
this  mixture.     You  may  make  it  as  strong  as  you  like,  so  long  as 
you  do  not  burn  pure  magnesium.     The  difficulty  with  it  is,  that  it  is 
a  httle  too  inlliimniable.     The  light  is  very  brilliant,  but  the  com- 
position is  a  trifle  too  inflammable.     There  is  this  danger  with  it,  that  if 
a  spark  did  fall  down — I  d<:>  not  say  it  would,  still  it  might — ^if  a  spark 
did  fall  into  the  powder  in  the  lamp,  the  powder  would  be  liable  to  catd 
fire  with  th<^  next  blast  of  air  that  went  in.   It  would  not  explode,  but  it 
would  destroy  the  lam]>,  but  that  is  all  that  would  hap^^en ;  the  powder 
biuTis  with  a  very  iierce  flame  when  a  jet  of  air  is  thrown  upon  it.    This 
(see  Fig.  3),  is  another  form  of  the  lamp,  and  is  intended  for  fixed 
stations.     The  light  is  only  in  one  direction.     It  is  of  course  veiy 
strong,  and  you  sey  that  it  is  quite  under  conmiaud.     The  working  A 
it  is  very  easy,  that  you  can  work  it  in  fact  with  your  finger,  and  yet 
get  the  fnll  power.     That  is  the  light  which  I  believe  will  be  adopted  for 
lixed  stations.     It  is  the  best  that  we  can  get,  it  is  the  cheapest  and 
the  most  powerful,  with  thii  exception  of  the  hme  light.     This  lamp 
weighs  5  lbs.,  and  costs  nbont  10  guineas;  it  carries  in  it  as  it  stands, 
pr«)vcnder  f»)r  a  numth.     Tiie  last  thing  we  had  to  attack  was  to  give 
the  mechanical  arrangement  for  naval  signals  (Fig,  2) ;  because  although 
on  shore  w(»  disijense  almost  entirely  with  mechanical  arrangements,  yet 
the  more  we  have  gcmo  info  the  (incstion,  the  more  satisfied  have  both 
Captain  Bolton  and  myself  becrome,  that  although  on  boa i-d  ship  the 
system  of  flashing  signals  at  night  was  not  likely  to  fall  through,  still 
it  would  hecome  discredited  when  connnunications  had  to  be  m<ide  to  a 
number  of  points,  such  as  the  shij)s  of  a  fl(iet,  unless  we  had  some  sort 
of   mechanical  appliance  to  asbist   the  repetition,   and  at   ivgidated 
intervals.     Wo  have  always  foinid  it  hnpossihir  t«)  get  any  man — no 
matter  the  amount  of  training  that  we  have  been  abh^  to  give  him — 
c(>ntinually  to  measure  intervals,  ns  a   revolving  light-house    given 
them  ;  and  unU'Ss  the  whole  of  the  flashings  and  signals  are  measured 
— as  a  revolving  light  would  measurci  thoi.i — any  obscM'ver  is  apt  to 
lose  })art  of  the  signal  just  at  the  moment  he  wants  to  read  it.     Ilia 
eye  g(.'ts  tired,  and  ho  waits  for  a  rei)etition.  which  <locs  not  come, 
because  the  other  man  is  hoping  that  soniel»(»dy  (»lsc  is  giving  an 
answer,  and  he  does  not  go  on  steadily  repealing  the  siyfiud  so  as  to 
assist  him.     This  hg*ht  before  us  is  somewhat  rough  still,  but  I  Udicve 
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that  we  shall  be  able  to  get  the  ship  apparatus  in  very  nearly  the 
same  form  an  the  [^resent  ship  lamp.  I  also  believe  that  we  shall  be 
able  to  get  the  whole  hght  a  good  deal  under  the  cost  of  the  present 
apparatus,  although  we  shall  have  a  hght  of  twenty  or  thirty  times 
the  power.  (Captain  Colomb  then  made  bright  flashing  signals  for 
Nos.  2,442  and  for  7,890.) 

General  Boileau  :  Tho  bellows  nozzle  keeps  the  air-chamber  full  ? 

Captain  Colomb  :  Tlie  air-chamber  keeps  fullof  it^f ;  the  powder  being  a  powder 
and  not  a  liquid  it  does  not  flow  up  into  the  air-chamber. 

Admiral  Key  :  But  if  jou  carry  or  sliake  tlielamp  about,  is  there  no  chance  of  the 
powder  filling  the  air  pipe  ? 

Captain  Colokb  :  Wo  have  ncTcr  found  it  do  so,  but  should  it  so  happen  jou 
hftTe  notbins  to  do  but  to  empty  it. 

Admiral  Key  :  But  you  would  not  find  it  out  till  you  began  t3  signal  ? 

Captain  Colomb  :  We  have  never  found  it  so ;  of  course  if  you  turn  the  lamp 
upaide  down  you  would  not  probably  be  able  to  signal  for  two  or  tlirce  minutes 
afterwards.  And  you  might  get  obstructions  in  tho  pipes ;  it  is  not  likely  that  you 
would,  bat  sometimes  you  might. 

The  Chaibmak  :  Has  that  apparatus  been  tried  at  sea? 

Captain  Colomb  :  Not  the  apparatus  ;  the  light  has  been  tried. 

Mr.  Sterling  Lacoit  :  You  have  shown  us  three  different  materials,  and  you  have 
aI<o  shown  us  the  instrument  charged  for  a  week.  What  would  be  the  cost  of 
dbai^og  the  instrument  for  a  week  -with  the  three  different  materials  ? 

Captain  Colomb  :  I  am  afraid  that  that  would  be  rather  a  matter  of  calculation, 
tat  you  can  take  it  in  this  way — the  comix>sition  of  this  lamp,  the  bright  composi- 
tion,  coats  about  2t,  an  hour  for  ordinary  signalling ;  I  suppose  you  would  get 
finir  hours'  signalling  for  a  week.  Wlien  I  say  for  a  week,  I  suppose  you  get  about 
four  hours'  signallinsin  a  night — that  is  rather  a  large  amount ;  the  cost  of  that  is 
about  2«.  an  hour.  This  weaker  composition  that  I  showed  you  costs  about  Sd.  an 
hour. 

GapCain  Bitbobss  :  How  many  signals  can  you  make  in  a  minute  ? 

Gaptaiu  Colomb  :  You  get  about  one  signal  or  two  words  per  minute,  or  sixty 
aign^  an  hour. 

Captain  Dawson  :  Which  arc  the  lamps  that  have  been  taken  to  Abyssinia  1 

Captain  Colomb  :  This  one  (showing  the  lamp).  In  Abyssinia  tho  signals  are 
in  the  day  time  by  means  of  flags,  by  waving  flags  from  right  to  lofi^,  and  it 
necessary  to  provide  in  the  simplest  way  we  could  a  flag-staft*  for  the  signal 
ludits.  The  flag  goes  on  the  top  of  the  lamp  ;  the  signal-man  waves  liis  flag  thus 
^Aowing  the  short  flash),  and  completely  down  for  the  long  flash ;  tliis  ])lan  ia 
fiaible  with  a  good  telescope  at  a  considerable  distance,  and  is  very  rapid  ;  it  is  the 
moet  eiBcient  means  of  signalling  in  the  day  time  on  land  that  we  nave  been  able  to 


Admiral  KxY  :  What  is  the  size  of  the  flag  used  in  Abyssinia  ? 

Captain  Colomb  :  About  4  feet  6  inches,  but  I  believe  we  shall  reduce  it  to  3  feet 
•quare. 

Captain  BoLToy :  Three  feet  square  will  give  a  range  of  ten  miles  with  good  glasses. 

A  MEMBBB :  What  are  the  colours  of  the  flags  ? 

Captain  Colomb  :  The  flags  are  of  three  colours — all  black,  all  white,  and  black  and 
white  diagonally.  The  signalman  on  taking  up  his  ixmition  by  means  of  pointers,  if 
hd  has  the  sky  behind  him  as  a  back-ground,  uses  the  black  flag ;  if  he  lias  trees  or 
rocka,  or  anything  that  will  form  a  di^k  back-ground,  he  uses  tho  white  flag;  if  it  be  a 
doubtful  back-ground,  he  uses  tho  white  and  black  flag,  which  is  seen  against  any 
liaek-ground. 

The  Chaibman  :  We  all,  I  am  sure,  return  our  best  thanks  to  Captain  Colomb 
■nd  Captain  Bolton,  for  we  rarely,  I  think,  see  a  device  so  complete  as  this  apparatus 
i^ipean  to  be,  so  ingeniously  put  together,  and  so  clearly  explained. 
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THE  CONSTKUCTION  OP  HEAVY  RIFLED  ORDNANCE. 
By  Major  W.  Palliser,  Unattached,  late  18th  Hussars. 
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The  last  time  I  had  the  honour  of  reading  a  paper  in  this  Institntij 
I  described  two  separate  methoda  of  constructiug  guns  composed 
combination  oF  cast  and  wrought  iron. 

The  firat  of  these  related  to  the  insertion  of  strong  baiTols  trf 
wrought  iron  iitto  cast-iroa  casings,  the  second  to  casting  casiliga  irf 
molten  metal  round  wi'onght-irou  barrels  placed  in  a  mould. 

The  first  of  those  plans  ha.s  since  the  date  of  that  lecture  proved 
successful,  and  has  been  definitely  adopted  into  the  Service,  with  a 
view  of  converting  all  the  heavier  natures  of  cast-iron  smoolh-bon 

fins  into  rifled  cannon  suited  to  the  re<juhements  of  modern  warfare, 
have  also  found  out  by  espci'imeut  smce  the  above  date,  that  the 
latter  plan,  namely  that  of  castiug  the  hot  metal  round  the  barrels,  is 
not  practical  for  producing  compound  guns  on  a  large  scale. 

I  shall,  in  the  first  place,  make  a  few  remarks  upon  the  latter  plan, 
with  a  view  of  explaiuiug  why  the  process  itself  or  this  mode  of  miDii- 
facture  produces  bad,  or  at  all  events  uncertain  repults,  and  abu  U 
point  out  the  valuable  information  that  has  been  obtained  by  the  lri»l 
of  one  heavy  gan  which  was  made  in  this  manner. 

At  the  date  of  my  former  paper  that  gnn,  a  9-iiicU  rifled  gun  of  ISJ 
tons,  had  fired  111  rounds,  of  43lbs.  of  powder,  and  2501b.  shot. 

I  stated  in  my  paper  that "  the  coils  which  form  the  second  tengtli 
"  at  the  breech  eud  of  the  barrel  were  imperfectly  welded,  and,  in  coo- 
*'  sequence,  wore  separated  oue  from  another." 
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In  evidence  which  I   had  occasion  to  give  before  the  Oi-dnacce 

jlect  (Jommiltee  on  the  13th  December  last,  alluding  to  the  same  gun, 

'hose  trial  at  that  time  Iiat!  not  been  proceeded  with,  1  said,  in  answer 

,)  qneetion  240 — "  If  marks  of  this  sort  were  found  in  the  gun  close  to 

'  tne  powder  chamber  I  should  reject  it 

"  I  shoiiM  reject  the  gun  because,  although  I  do  not  consider  they 
^int^rfere  with  the  gun's  strength,  yet  I  tiiirik  such  marks  as  that 
"would  lead  to  distnist  amongst  Officers  abroad,  wlio  were  not 
'thoronghly  np  to  the  matter,  who,  in  fact,  have  not  the  same 
'Jpractical  experience  of  testing  by  continnoua  firing  guns  with  similar 
•narks  in  their  coiled  tubes."    .    .    . 

Since  ihe  date  of  that  evidence,  the  guii  has  completed  its  test  of 
11  rounds  witli  battering  charges."  The  hollow  screw  collar  at  the 
liizzle,  which  is  a  pecuUar  feature  of  my  plan  of  conversion,  was 
omitted  in  this  gun.  It  also  happened  that  the  barrel  was  very 
loose  in  the  chase  of  the  gun.  The  repeated  vibrations  of  the  very 
heavy  charges  cracked  the  baiTel  at  the  muzKle  j  the  cracked  portion 
expanded  up  against  the  oast  ir<jn  surrounding  it,  and  no  further  ill 
effects  ensued.  The  accident  served  to  prove  to  my  mind  the  necessity 
for  having  a  screw  collar  at  the  muzzle  ;  the  hiterior  of  this  collar,  as 
yon  will  observe,  is  slightly  rounded  out.  The  effect  of  the  pressure 
irf  hicavy  cliargea  upon  the  barrel,  is  to  compress  the  metal  round  the 
^srge,  and  consequently  to  squeeze  the  tube  out  at  the  muzzle,  mnch 
Kthe  same  way  that  moist  colours  are  squeezed  out  of  the  small  metal 
Ibss  in  which  they  are  usually  contained  ;  when,  however,  a  screw 
SolTar  is cni))loyed,  the  tube  becomes  jammed  into  the  rounded  interior, 
uid  tlins  all  vibration  is  checked.  In  no  case  in  which  the  screw  collar 
has  been  employed,  has  the  barrel  cracked  at  the  muzzle. 

Although  I  do  not  intend  to  persevere  in  the  plan  of  making  heavy 
giins  by  cnstiug  the  hot  metal  round  the  barrels,  I  think  I  can  shew 
that  the  cost  of  firing  the  tl-inch  gun,  has  been  money  well  expended, 
[n  the  first  place  the  rifling  in  that  gun  was  not  carried  down  into  the 
powder  chamber,  whereas,  in  a  wrought-iron  3-inch  gun,  lined  with  a 
similar  barrel,  and  rifled  with  similar  grooves,  the  riHing  was  carried 
down  to  the  powder  chamber.  In  the  latter  gun  the  barrel  began  to 
split  at  an  early  stage  of  the  experiment,  and  was  completely  split 
through  when  the  programme  was  about  half  finished. 

•  "  Sinoe  llio  date  of  this  report,  D-inch  gun  Ko.  293,  made  with  a  coiled  iron 
bBrrel,  double  at  the  brcecli  ond,  with  a  cSBt-inm  exterior  (cast  round  the  tube}  has 

ettid  511  rounds,  viz.  :— 
smooth  bore  state — 

Chnrge,  55lbB.    Shot,  S50  lbs. S 

„       431b8,         „     250Iba 18 

*■  Aft«r  riiliiig — 

Chnree,  SSlbs.    aiiot,  SoOlbs 2 

„       451bB.        „    2501bi 87 

43  lbs.        „    SSOlbs 402 

511 
_  tube  bus  split  fi-oni  the  muide  about  hair  i(s  longtb  down,  ftnd  wna  in  this 
Ltion  during  n  largo  part  of  the  teat." — Ordnnnco  Select  Coramittoe  Report,  Ko. 
1,  J«n.  29, 1868,  poge  12.— 20th  July,  W.  P. 
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The  former  gun  (namely,  my  gun)  completed  the  600  rounds  without 
splittuig  the  barrel  down  the  powder  chamber. 

The  charges  of  both  guns  were  alike,  and  were  fired  in  the  sime 
manner,  and  thus  a  conclusive  proof  of  the  value  of  a  smooth  bored 
powder  chamber  was  obtained. 

2.  All  9-inch  guns  that  had  previously  been  fired,  required  re- 
venting  after  a  limited  number  of  rounds.  The  vent  of  my  gun  wm 
fitted  in  a  peculiar  manner  with  Messrs.  Johnson  and  Mathey's 
alloy  of  platinum,  and  completed  the  500  rounds  without  receiving 
a  new  vent,  thus  confirming,  the  trial  of  my  7-inch  gun,  converted  from 
a  68-pounder,  which  in  1865  fired  800  romids  ^vithout  requiring  a  new 
vent. 

3.  In  my  previous  lecture,  I  stated  that  "every  way  of  regarding  the 
"  subject  shews  that  the  circumferential  strength  should  be  applied 
"  internally,  and  that  the  longitudinal  strength  should  be  borne  by  the 
"  outside.  And  this  is  precisely  the  reverse  of  the  principle  on  which 
"  the  wrought-iron  guns  of  the  service  are  made.*' 

The  trial  of  this  gun  has  since  concilusively  proved  the  truth  of  that 
remark.  I  have  already  shewn  that  the  interior  coils  were  separated, 
and,  therefore,  it  follows  that  no  longitudinal  strength  could  be  con- 
ferred by  the  barrel. 

A  wrought-iron  gun.  No.  287,  biu'st  into  two  pieces  at  the  104ih 
round  on  the  25th  July,  1865. — (See  War  Office  Parliamentary  Retom, 
April  18th,  1866.)  The  cause  of  this  failure  was  that  the  gun  was 
nearly  bisected  in  rear  of  the  trunnions,  where  the  thick  breech  coil 
met  the  trunnion  ring.  The  unifonnity  of  longitudinal  strength  was  in 
this  maimer  destroyed ;  tlie  absolute  necessity  for  this  uniformity  was 
not,  even  at  that  late  date,  understood.  The  blame,  however,  was  laid 
upon  a  circumferential  liaw  in  the  barrel.  However,  in  the  second 
gun,  turned  out  at  the  same  time,  the  real  defect  was  remedied  by 
removing  the  breech  coil  and  hooking  it  over  the  trunnion  coil.  This 
gun,  however,  burst  with  violence  at  the  3G8th  round. 

A  lO-inch  gun  at  Shoeburyness,  blew  its  breech  out  about  a  j'ear 
ago,  when  the  blame  was  again  laid  upon  a  defective  weld  in  the  coiled 
tube.  This  gun,  however,  was  one  that  was  made  before  my  prot)Osal 
relative  to  the  mode  of  closing  the  breech  of  wrought-iron  guns  \va8 
adopted.  The  barrel  had  been  introduced  from  the  rear,  and  the  gun 
had  necessarily  a  minus  screw  tliroad  in  the  breech.  Notwithstanding 
that  it  had  a  longitudinally  forged  solid  breech-piece,  the  breech  was 
blown  out,  the  metal  parting  roinid  tho  innermost  turn  of  the  female 
screw  thread,  as  though  it  had  been  cut  with  a  knife.  Again,  on  the 
12th  November,  18G7,  I  wrote  to  the  Select  Committee,  stating  that  I 
had  obsorve(i  in  tho  Ttmes  of  that  day  that  a  12-ton  gun  on  board 
n.M.S.  *' Wyvern,"  was  stated  to  have  blown  its  broech  out.  I  said, 
"  If  such  be  the  case,  I  feel  confident  tho  gun  must  be  one  of  those 
"  made  before  my  proposal  as  to  the  screw  breech  was  adoj)tod,  and  that 
*'  it  would  be  found  that  the  metal  had  parted  round  tlie  inn(»^no^^t  turn 
"of  tho  female  screw-thread."  My  conjecture  subsequent  ly*])roved 
to  be  absolutely  correct.  My  proposal  ever  since  the  year  iH(;2  had 
been  to  substitute  a  stout  coil  next  to  the  A-tube,  instead  of  the  solid 


THE  CONSTBUCTION  OF  HEAVIT  BIFLED   ORDNANCE.      381 

forged  breech  pieces,  in  order  to  prevent  explosive  bursting  when  the 
inner  barrel  became  split.  My  7-inch  gun  of  1864  Iiad  such  a  tube  in 
it,  and,  in  consequence,  it  lircd  50  rounds  without  further  injury  after 
the  tube  8i>lit.  It  is  evident,  therefore,  tliat  the  Supcrintendont  of  the 
Boyal  Gun  Factory  had  forgotten  this  fact,  when  he  stated  (in  reply  to 
Qaestion  C3  of  the  Report  of  the  Ordnance  Select  Committee,  already 
referred  to),  "  in  connection  witii  cast-iron  you  lose  one  advantage, 
*'  because  if  your  tube  goes,  you  have  a  treacherous  metal  outside/' 
1  now  assert  as  a  fact,  that  all  the  wronght-iron  9-inch  guns  which 
had  solid  forged  breech-pieces  round  their  inner  barrels,  have  burst 
with  violence  into  pieces,  within  a  very  few  rounds  after  their  inner 
tube  had  split ;  the  reason  is  that  the  s«^lid  forged  breech-pieco 
possesses  no  circumferential  strength,  and  the  outer  coils,  in  conse- 
quence of  this  very  bi*eech-piece,  are  too  far  off  to  prevent  disruption 
with  violence,  after  the  barrel  has  split;  for,  owing  to  tlieir  position,  the 
force  of  the  powder  possesses  a  great  mechanical  advantage  over  the 
resistance  op|x)sed  by  the  outer  coils.     If  thus  it  has  been  conclusively 

f roved  that  outer  coils  are  incapable  of  preventing  violent  disruption, 
ask  what  advantage  do  they  possess  over  cast  iron?* 

The  trial  of  my  D-iuch  gun  which  commenc^ed  on  the  5th  September 
18CG,  proved  that  the  soUd  forged  breech -i)ieco  was  unnecessary  for 
IcMigitudinal  strength,  so  long  iis  the  breech  was  closed  with  a  plus 
screw-thread,  and  the  barrel  introduced  into  the  casing  from  the 
muzzle,  instead  of,  as  formerly,  from  the  breech.  The  solid  forged 
breech-piece  has  in  consequence  been  dispenj^ed  with  in  all  the  heavy 
jnnzzle-loading  guns  of  the  Service,  with  very  satisfactory  results. 
I  trust  1  have  succeeded  in  showing,  that  ihe  trial  of  this  gun  has 
proved,  Istly,  the  value  of  a  peculiar  mode  of  applying  platinum  to  the 
vent;  2ndly,  the  great  value  of  a  smooth-bore  or  unrilled  powder 
cliamber ;  and,  3rdly,  that  the  solid  forged  breech-piece,  so  fatal  to 
circumferential  strength,  >vas  unnecessar}'  for  longitudinal  strength,  so 
lone  as  a  coiled  bi^eech-piece  was  combined  witli  the  plus  screw-thread 
in  the  breiK*h. 

Simultaneously  with  the  trial  of  tluH  gun,  I  constructed  two  others, 
viz.,  a  12-inch  gini  of  18  tons  weight,  and  another  9-inch  gun,  similar 
to  the  one  above  alluded  to. 

The  12-inch  gun  burst  with  violence  on  the  first  round  with  100  lbs. 
of  powder  and  400  lbs.  shot.  On  testing  the  fractured  portions  of  this 
gun,  I  found  that  the  cast  iron  broke  at  strains,  ranging  from  5 
to  G  tons;  further, that  spechncns,  2  inches  long  l^etween  tlie  bearings, 
which  were  cut  out  of  the  wrought-iron  thick -coiled  breech-piece, 
snapped,  in  one  instance,  under  a  .strain  of  only  13  tons  to  the  square 
inch,  and  that  it  oidy  stretched  y^^th  of  an  inch,  whereas  all  the  similar 
specimens  cut  from  the  inner  or  A-tube,  went  up  to  a  strength  of 
about  22^  tons,  and  sti*etclied  half  an  inch.  The  reason  why  the 
cast  iron  was  so  weak  was,  that  with  a  view  of  preventing  its  in- 

•  Since  writing  this  paper,  one  of  tlio  wroiiglit-iron  9-incli  12-ton  guns,  lined  with 
a  itoel  tube,  bunt  with  violence  at  proof  into  18  piivo:^,  some  of  which  were  tlirown 
to  a  diBtance  of  several  hundred  yards. — W.  P.,  25th  November,  1868. 
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terual  surface  from  becoming  chilled  by  contact  with  the  wrought- 
iron  interior  tube,  I  had  purposely  selected  the  very  softest  brand 
of  cast  iron  I  could  obtain.  I  was  not,  however,  aware,  until  afttf 
the  guns  had  been  made,  that  tliis  brand  of  iron  would  have  beccHoe 
so  weak  when  employed  in  large  masses.  It  follows,  however,  that  if 
the  iron  in  the  casing  of  the  9-inch  gun  which  fired  500  battering 
charges,  is  only  (as  I  suspect)  up  to  a  strength  of  5  tons  to  the  square 
inch,  casings  possessing  the  usual  strength  of  cast-iron  guns,  whicb 
varies  between  10 J  and  12  tons  to  the  square  inch,  will  be  quite  strong 
enough. 

The  cause  of  the  difference  of  strength  of  the  wrought  iron  in  the  thi(^ 
B  or  outer  tube,  and  that  of  the  inner  or  A-tube,  is  as  follows : — 

In  casting  these  guns,  a  powerful  current  of  air  was  driven  through 
the  inner  bairel,  and,  notwithstanding  the  great  heat  and  mass  of  the 
cast  iron,  this  current  sufficed  to  prevent  the  inner  barrel  from  ever 
being  raised  beyond  a  red-heat. 

On  the  other  hand,  the  B,  or  outer  tube,  which  at  the  breech  end  of 
the  barrel  was  alone  in  contact  with  the  molten  metaU  expanded  away 
from  the  inner  tube,  and  thus  the  continuity  of  conduction  became 
broken.  The  B-tube  in  consequence,  became  heated  over  welding- 
heat,  and  the  quaHty  of  the  wrought-iron  became  thereby  destroy^ 
To  illustrate  this,  I  would  observe,  that  if  a  bar  of  wrought-iron  be 
put  into  the  fire,  and  raised  above  a  welding-heat,  and  then  suffered  to 
cool  gradually,  without  being  hammered,  the  same  iron  which  pre- 
viously had  possessed  the  strength  of  23  tons  to  the  square  inch, 
would  be  found  to  possess  only  that  of  about  13  tons,  and  further, 
that  its  extensibility  would  liavc  been  completely  destroyed. 

The  bursting  of  my  12-inch  gun  shook  my  faith  in  this  mode  of 
manufacture,  and  I  determined  to  ascertain  whether  the  9-inch  gun 
was  similarly  defective.  I  accordingly  began  by  proving  it  with  two 
rounds  of  55  lbs.  of  powder  and  350  lb.  shot,  instead  of  the  service 
proof  of  250  lb.  shot.  I  further  caused  the  vent  to  be  moved  forward 
some  lOJ  inches  from  the  bi*eecli-end  of  the  bore,  and  resolved  to  fire 
from  it  100  proof  rounds  of  55  lbs.  of  powder  and  250  lbs.  shot  made 
up  in  the  most  trying  maimer.  The  vent  was  advanced  to  the  above 
position  purposely  to  make  the  strain  as  great  as  possible.  It  is  usual 
in  firing  all  heavy  guns,  to  make  up  the  charges  to  a  considerably  less 
size  than  the  bore  of  the  gun,  as  it  is  found  that  this  aiTangement 
materially  diminishes  the  fii*st  shock  upon  the  gun.  But  in  order  still 
further  to  increase  the  strain,  I  made  up  the  charges  to  the  full  size  of 
the  bore.  The  gun  burst  at  the  second  of  these  rounds.  The  outer  or 
B-tube  split  right  down  its  entire  length,  the  two  large  pieces  of  cast- 
iron,  from  the  upper  side  of  the  gun  and  extending  from  the  trunnions 
to  the  breech,  were  thrown,  or  rather  fell  over  the  sides  of  the  carnage. 
The  carriage,  however,  was  not  injured.  No  lateral  explosion  took  place^ 
for  the  inner  or  A-tube,  which  had  not  been  damaged  by  the  action  of 
the  heated  metal  in  casting,  did  not  burst.*   The  longitudinal  support, 

•  This  tube  expanded  upwards  of  half  an  inch,  t.*.,  it  elongated  in  its  circum- 
ference upwards  of  14  inches.— W.  P.,  25th  November,  1868. 
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however,  to  the  breech  having  been  torn  off  its  upper  part,  and  the 
breech  being  held  only  by  the  cast-iron  on  its  lower  part,  it  was  blown 
down  and  bounded  away  to  the  rear  to  the  distance  of  thirty  yards. 

When  it  is  considered  that  this  gun  was  similar  in  all  re8i>ects  to  the 
9-inch  g^n,  which  had  endured  500  battering  charges,  and  further  that 
it  ha<l  passed  the  excessive  proof  of  two  rounds  of  55  lbs.  of  powder, 
and  350  lbs.  of  shot,  I  think  it  will  be  admitted,  that  in  all  probability 
it  would  have  gone  through  the  te^t  of  500  battering  charges,  which 
the  sister  gun  had  endured. 

My  faith  in  the  system  of  casting  casings  round  the  barrels  had,  as 
I  have  already  observed,  received  a  severe  blow  by  the  bursting  of 
my  12-inch  gun,  and,  such  being  the  case,  1  considered  it  imperative 
upon  me  to  sift  the  matter  thoroughly,  and  not  to  tiy  and  bolster  up  a 
mode  of  applying  the  general  principle  of  constniction,  which  the  bin-st- 
ing  of  my  12-iDch  gun  led  me  to  think  was  a  bad  one,  and  I  came  to 
the  conclusion  in  my  own  mind,  that  unless  the  9-inch  gun  would  stand 
100  rounds  of  excessive  chargers,  such  as  the  above,  it  would  not  bo 
a  fit  gun  for  me  to  proi^ose  for  introduction  into  the  Service. 

It  failed  under  the  test,  and  though  it  is  not  without  some  feelings 
of  regret  that  I  now  abandon  a  mode  of  manufacture  upon  which  I 
had  spent  much  time  and  money  ;*  which  presented  such  strong  promise 
of  success;  and  which,  had  it  succeeded,  would  have  enabled  the 
heaviest  cannon  to  have  been  produced  at  a  very  rapid  rate,  and  at 
very  low  cost :  still  that  feeling  is  counterbalanced  by  the  satisfac- 
tion to  myself,  of  knowing  that  the  spirit  in  which  I  have  conducted 
these  experiments,  has  been  one  which  renders  the  introduction  of  an 
inferior  class  of  gun,  imi)0SHil)le.  I  shall  confine  future  experiments 
to  casting  large  casings  separately,  and  lining  them  afterwards. 

I  now  come  to  that  portion  of  my  subject  which  relates  to  the  con- 
version of  existing  cast-iron  ginis  into  ritied  ordnance  suited  to  the 
reqoirementB  of  modern  warfare.  I  am  hajjpy  to  say  that  the  exi)eri- 
ments  upon  this  mode  of  constnicting  guns  have  led  to  a  result  very 
different  to  that  just  described,  inasnnich  as  the  Ordnance  Select 
Committee,  after  a  long  and  careful  inquiry  extending  over  six  years 
have  come  to  the  following  decision.    I  quote  their  words : — 

"  The  Committee  do  not  hesitate  with  these  facts  before  them,  to 
*•  recommend  an  extensive  conversion,  of  our  present  cast-iron  smooth- 
••  bored  guns,  into  rifled  guns,  with  linings  of  coiled  iron,  for  secondary 
*•  purposes  of  defence." 

The  recommendation  of  the  Committee  has  been  accepted  by  the 
authorities,  and  a  largo  numl>er  of  guns  has  been  ordered  for  con- 
version. My  remarks  now^  will  therefore  touch  upon  that  which  is  the 
actual  matenel  of  the  Service,  and  consequently  will,  I  trust,  possess 
greater  interest  on  account  of  the  subject  not  being  any  longer 
apecalative. 

*  It  ia  r^t  to  state  that  the  12-inch  and  the  9-inch  ginis  were  made  nt  my  oatii 
eotty  aa  well  as  most  of  the  conyorted  guns  which  liayc  been  exix'rinionted  with,  as 
it  haa  been  stated  in  the  Engineer  that  these  experiments  were  made  at  the  piiblia 
expenae.— ViT.  P.,  25th  Noyember,  1868. 
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I  would  remind  you,  that  in  my  lecture  of  last  year,  I  explained, 
that  the  mode  of  converting  cast-iron  guns,  consisted  in  boring  up  the 
casing  and  accurately  fitting  into  it,  two  wrought-iron  coiled  barrels, 
ona  inside  the  other.  I  showed  that  the  object  of  employing  two  thin 
barrels,  instead  of  one  thick  one,  was  not  for  purposes  of  obtaining 
great<}r  sti*ength,  but  to  break  the  continuity  of  any  internal  fracture 
that  miglit  occur.  As  I  have  frequently  been  asked  why  I  prefw 
coil(»d  wrought-iron  barrels  to  steel,  I  will  state  my  reasons,  which 
are  as  follows : — 

1st.  Coiled  barrels  are  cheaper. 

2ndly.  They  admit  of  being  inserted  loosely  into  the  casing,  and  set 
up  inside  it  by  heavy  proof  charges  with  absolute  certainty. 

Srdly.  That  coiled  wTought-iron  resists  the  abrasiou  or  scoring 
caused  by  the  action  of  the  fired  gunpowder,  much  better  than  steel. 

4thly.  Tlie  soft  coiled  iron  barrel  is  more  extensible  than  a  steel  one, 
and  in  stretching  excites  the  assistance  of  the  outer  portions  of  the 
gun  to  a  considerable  extent,  before  internal  fracture  can  possibly 
commence. 

5thly.  That  it  merely  hulffcs  under  the  premature  explosion  of 
shells  in  the  bore  of  the  gun,  or  when  excessive  charges  arc  employed, 
-while  the  steel  barrel  under  the  same  conditions  is  liable  to  burst. 

6thly.  The  absolute  certainty  of  uniform  strength  possessed  by  the 
coilod  iron  barrel  as  compared  with  that  of  steel. 

The  objections  against  coiled  barrels  are  as  follows : — 

Ist.  That  coiled  baiTcls  arc  liable  to  circumferential  flaws  and  bad 
welds,  and  should  the  barrel  be  not  sufficiently  welded,  the  coils  are 
apt  to  separate  in  the  powder  chamber,  under  the  action  of  heavy 
charges. 

2ndly.  That  the  coiled  iron  bairel  possesses  very  little  longitudinal 
strength. 

3rdly.  That  the  rifled  grooves  do  not  so  well  resist  the  continual 
wear  of  rifled  shot  in  their  driviii';*  edp^cs. 

1  now  proceed  to  notice  the  abcn'e  statements  in  detJiil,  and  in  doing 
80  shall  quote  from  the  evidence  given  before  the  Ordnance  Select 
■Or^niinittee.  Some  of  this  evidence  is  of  the  greater  weight,  as  it  is 
that  of  Colonel  Campbell,  Superintendent  of  the  Royal  (juu  Factories, 
who  advocated  generally  tlie  employment  of  steel  in  })reference  to 
coiled  wrought-iron.* 

With  reference  to  my  1st  statement,  "  that  coiled  barrels  arc  cheaper 
than  steel  ;*  Question  71,  Ordnance  Select  Committee  Report. 

Si)eaking  roughly,  what  is  the  ratio  of  steel  and  coiled  iron  for  an 
A-tnbe?     Is  it  3  to  2,  or  2  to  1,  or  what  ? 

Answer,  by  Colonel  Campbell,  Sui>erintendent  Royal  Gun  Factories. 
— "  If  your  coiled  tube  was  right  the  first  time,  you  would  make  two  or 
perliaps  three  coiled  tubes  for  one  steel  one,  depending  on  the  size." 

Question  72. — "Do  you  mean  that  you  could  make   three  coiled 

*  Tt  18  ripjlit  to  Mnte  that  the  introdiiclion  of  MaPHlinll's  charcoal  iron  for  making 
coiled  barrels  is  due  to  Colonel  Cami»bcll,  as  lie  was  the  first  )H'rs<>ii  who  definit^'ly 
pro|K>scd  tliifl  peculiar  kind  of  wrought  iron,  and  succeeded  in  j, racing  its  value. 
— W.  PALLiiEB,  28th  July,  18G8. 
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tubes  of  Marshall's  iron  for  one  of  steel  ?  "  Answer  '*  Yes,  for  large 
^ns." 

My  2nd  statement  was,  "  that  the  coiled  wrought-iron  barrel  admits 
of  being  inserted  loosely  into  the  casing,  and  set  up  inside  it  by  heavy 
proof  charges  with  absolute  certainty." 

My  proof  consists  in  the  fact  of  several  dozen  guns  having  been  con- 
verted and  *'  set  up  "  in  this  manner  without  a  single  faihire,  or  any 
difficulty  having  occurred. 

8rd  statement — "  That  coiled  wrought-iron  resists  the  abrasion  or 
scoring  caused.by  the  action  of  the  fired  gunpowder,  much  better  than 
steel." 

The  70-pounder  Armstrong  gun  employed  in  the  competitive  trial 
with  the  Whitworth  gun,  was  lined  with  a  steel  barrel.  For  a  con- 
siderable number  of  rounds,  wads  were  employed  to  check  the  escape 
of  gas  over  the  projectile,  and  thereby  prevent  the  scoring.  Tliese 
wads  were  dispensed  with  at  one  part  of  the  trial,  and  the  result  was, 
that  the  tube  became  much  scored,  or  as  it  is  technically  tenned 
*•  guttered,"  and  the  barrel  cracked  in  the  rifle  groove.  On  the  other 
hand  a  32-pounder  converted  into  a  rifled  G4- pounder  gun*  by  means 
of  a  coiled  barrel,  has  lately  completed  2,280  rounds  without  wads 
having  been  used  at  all.  The  gun  is  but  slightly  scored.  The  last 
80  rounds  fired  from  it  were  with  double  charges  of  powder.  Further- 
more two  68-pounderst  have  been  converted  into  lined  G8-poundei-s, 
by  means  of  coiled  wrought-iron  barrels,  and  have  each  fired  1,000 
rounds  with  scarcely  any  marks  whatever.  Both  guns  are  service- 
able, and  have  been  re-issued  to  Her  Majesty's  ship  "•  Excellent." 

4th  statement — "  The  coiled  wrought-iron  bari'el  merely  bulges  under 
the  premature  explosion  of  shells  in  the  bore  of  the  gun,  while  the 
steel  barrel  under  the  same  condition  is  liable  to  burst." 

A  few  months  since,  a  double  shell  containing  11  lbs.  of  i)owder, 
burst  accidentally  in  the  muzzle  of  a  Gi  ton  7-iiich  wrought-iron  gun, 
lined  with  a  steel  tube,  on  board  the  iron-clad  ship  "  Lord  Clyde,**  on 
the  29th  November,  18G7,  and  blew  away  the  muzzle  of  the  gun.  In 
full  knowledge  of  this  fact,  I  deliberately  fired  five  shells,  each  contain- 
ing' 12  J  lbs.  of  powder,  out  of  an  8-inch  rifle<l  gun,  converted  from  an 
old  cast-iron  10-inch  shell  gun,  of  84  cwt.  The  charge  employed  was 
22  lbs.  of  powder,  and  holes  were  bored  through  the  bases  of  the  shell. 
Four  of  the  five  shells  burst  in  the  inside  of  the  gun,  and  the  effect  was 
merely,  that  the  barrel  was  slightly  bulged  where  each  burst  took 
place.— (See  Ordnance  Select  Committee  Report,  page  7,  No.  4,888.) 

The  same  experiment  had  been  previously  macic  by  me  with  a  64- 
pounder  converted  from  a  32-pounder  cast-iron  gun,  when  5  shells, 
esch  containing  4^  lbs.  of  powder,  were  intentionally  burst  in  the  l>ore, 
without  any  serious  effects.  In  both  cases  the  gruns  were  loaded  after- 
wards without  any  diflSculty. — (See  Ordnance  Select  Committee  Keport, 
SB  above.) 

5th  statement — "  That  the  soft  coiled  iron  barrel  is  more  extensible 
than  a  steel  one,  and  in  stretching  excites  the  assistance  of  tlie  outer 
portions  of- the  gun  to  a  considerable  extent  before  internal  fracture  can 

•  EiEpcrimental  number,  3  tS.  f  Experimental  numbers,  283  and  281. 
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possibly  commence."  The  Gl-pounder  whicli  I  have  just  alhided  to, 
was  tested  to  destnictiou  i>y  increasing  cliarges,  when  it  evcntuafly 
failed  by  harmlessly  cracking  the  out^r  casing. 

The  barrel  in  this  gun  was  bulged  a  quarter  of  an  inch.  It  was  other- 
wise uninjured,  and  has  been  since  placed  on  another  casing,  which  has 
paj^scd  proof  satisfactorily. 

Even  in  the  case  of  the  9-inch  gun  which  burst  the  other  day,  the 
wrougbt-iron  barrel  has  expanded  to  an  extent  of  half-an-inch,  without 
showing  any  signs  of  cracking. 

6th  statement — "  The  absolute  certainty  of  uniform  strength  pos- 
sessed by  the  coiled  iron  barrel  as  comj)ared  with  that  of  steel." 

In  the  year  1863  a  cast-iron  gun  was  tried  with  a  double  barrel 
composed  of  a  steel  tube  inside  another  of  wrought-iron,  the  steel 
banel  was  tempered  in  oil  in  the  manner  pursued  in  the  l?oyal  Gun 
Factories.  On  the  29th  September,  1863,  I  wrote  to  the  Select  Com- 
mittee, before  the  gun  was  tried,  and  pointed  out  that  I  considered  the 
steel  to  be  too  highly  tempered,  and  that  it  would  probably  split  in  a 
few  rounds.  When  the  gun  was  proved,  it  split  at  the  first  roimd  right 
down  its  whole  length  with  a  charge  of  28  lbs.  of  powder,  and  a  shot  of 
only  68  lbs.  weight.  The  coil  tube  outside  the  st^el  one  kept  the  gou 
together,  and  prevented  a  burst  from  taking  place.  It  is  tnie  that  the 
banel  in  question  was  too  highly  tempered,  but  the  accident  shows 
that  slight  inattention  to  the  precise  quality  of  the  steel,  or  to  the  tem- 
pering of  it,  may  lead  to  serious  consequences  in  converted  cast-iron 
guns,  although  the  same  contingency  may  not*  apply  to  steel  tubes 
tightly  bound  up  within  super-imposed  coils  of  iron  or  steel. 

My  opinion  as  regards  the  greater  relialnlity  of  the  coiled  wrought- 
iron  barrel  for  j)rc venting  a  lateral  burst,  is  confirmed  by  the  replies  of 
the  Superintendent  of  tlie  Uoyal  Gun  Factories,  in  the  examination 
ali*eady  alluded  to. 

Question  00  before  the  Select  Ordnance  Committee. 

With  reference  to  coiled  ban*els  : — 

Q.  "You  do  think  them  unsafe  ?" — A.  **  Not  if  your  gun  is  longi- 
'*  tudinally  strong." 

Q.  262.  *' But  not  for  bursting?" — A.  "  For  bursting.  My  opinion  is 
"  that  they  are  really  better  than  steel.  As  regards  a  bursting  strain,  1 
**  would  rather  stand  by  one  without  a  steel  tube  than  one  that  had  it." 

And  now  with  regard  to  the  objections  which  are  urged  against 
the  coiled  ban-els. 

1st.  "  That  coiled  barrels  are  liable  to  circumferential  flaws  and  bad 
welds,  and  should  the  barrel  be  not  sufficiently  welded,  the  coils  arc  apt 
to  separate  in  the  powder  chamber,  under  the  action  of  heavy  charges." 

I  have  already  pointed  out  that  the  wrought-iron  barrel,  in  the  9-inch 
gim  which  fired  500  rounds,  was  badly  welded  in  the  powder  chamber, 
and  that  the  coils  were  in  consequence  separated  in  the  firing  ;  that  I 
had  stated,  previously  to  the  trial  of  the  gun,  that  I  should  not  have 
passed  such  a  barrel  into  the  service,  but  that  I  wished  the  gtm  to  be 
fired  in  order  to  prove  the  little  importance  of  such  defects.  The  trial  of 
that  gun,  which  completed  its  endurance  test  of  43  lb.  charges,  with 
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250  lb.  shot,  has  since  proved  the  justice  of  that  opinion.  Further, 
a  82-poun(ier  gun  converted  into  a  64-pounder  iifled  gun  by  the 
Elswick  Ordnance  Company — one  of  20  similar  guns  for  the  colony  of 
Victorul — ^was  rejected  for  having  circumferential  flaws  in  the  powder 
chamber. 

My  answers  to  the  Ordnance  Select  Committee  with  reference  to 
this  gun,  and  previous  to  its  trial,  were  as  follows : — 

Q.  268.  "  You  are  aware  that  we  are  going  to  test  two  of  the  lined 
&i-pounder  guns  for  endurance  until  they  buret  ?" — A.  "  Yes." 

Q.  269.  *'One  of  those  was  a  gun  that  was  rejected  at  proof?" — A. 
"  Yes." 

Q.  270.  "  You  voluntarily  put  forward  that  gun  to  undergo  this 
**  test,  from  a  belief  that  the  cause  for  which  it  was  rejected  does  not 
**  affect  its  strength  materially  f '* — A.  "  Yes,  just  so." 

Q.  271.  '*  And  we  may  accept  the  results  with  that  gun  as  perfectly 
*'  as  if  it  had  not  been  rejected?" — A.  "  Yes,  I  think  so.  At  the  same 
^^  time  I  should  wish  to  state  that  I  have  not  taken  exception  at  the 
**  gun  having  been  rejected.  I  have  not  stated  that  the  gun  ought  not 
*•  to  have  been  rejected.  My  great  object  in  firing  with  that  gun,  is  to 
**  prove  of  how  very  little  importance  circumferential  flaws  are  in  a 
**  coiled  barrel,  rather  than  to  seek  to  prove  that  the  gun  was  impro- 
*<  perly  rejected,  because  after  all  it  is  a  matter  of  opinion  as  to  what 
**  constitutes  a  flaw  for  rejection." 

Now  that  is  the  gun  wmch  completed  as  above  stated,  2,286  rounds. 
The  circumferential  flaws  have  undergone  little  or  no  attention  during 
trial.  The  last  gO  rounds  were  with  double  charges,  and  the  two 
wrought-iron  guns  of  similar  size  with  which  this  gun  was  compared, 
had  burst  with  violence  respectively  at  the  2,211th  and  2,273rd  rounds. 
Moreover,  the  2nd  wrought-iron  gun  had  been  repaired  twice  after 
it  had  fired  2,000  rounds. 

The  firing  was  discontinued  with  my  gun  in  order  to  save  unneces- 
sary expense.  The  result  had  been  so  completely  satisfactory,  that 
the  trial  of  my  second  gim  was  dispensed  with  altogether,  as  it  was 
considered  quite  unnecessary.  I  would  remark  that  both  the  wrought- 
iron  guns  were  especially  prepared  with  a  view  to  being  tested  by 
continuous  firing,  whereas  mine  was  a  rejected  gun  out  of  a  contract 
supply.  I  may  state  that  the  manufacturing  difficulties  which  led  to 
the  separation  of  the  coils  have  lately  been  completely  overcome  by  the 
Elswick  Ordnance  Company,  so  much  so  that  on  a  recent  occasion  the 
Ordnance  Select  Committee  wrote  to  me  to  ask,  whether  the  barrel  in  a 
gun  which  had  endured  an  excessive  test  was  really  composed  of  coiled 
wrought-iron,  because  it  was  so  perfect  that  they  could  not  detect  the 
slightest  coil-mark  in  it.  This  excellence  of  manufacture  is  dTic  partly 
to  the  experience  of  the  Elswick  Ordnance  Company,  and  partly  to  the 
introduction  by  them  of  a  new  process  which  I  may  not  be  at  liberty 
to  explain. 

2nd  objection — "  That  the  coiled  baiTcl  possesses  very  little  longi- 
tudinal strength.'* 

I  fully  admit  the  truth  of  this  statement,  but  the  leading  prin- 
ciples in  my  converted  guns  are,  to  throw  the  longitudinal  strain 
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on  the  cast  iron  outer  casing  by  allowing  the  tube  to  abut  against  it^ 
and  to  depend  upon  the  double  coil  at  the  inside  of  the  gxm  for  the 
lateral  or  transverse  strength.  In  my  former  lecture  I  shewed^  that  by 
transfcriing  the  total  pressure  of  the  discharge  on  the  end  of  the  bore 
of  a  gun  to  a  larger  area,  3'ou  diminish  the  pressure  on  the  square 
inch  on  the  larger  area,  and  thus  increase  its  powers  of  resistance  in  a 
direct  ratio.  However,  as  facts  are  better  than  theones,  I  may  state 
that  of  all  the  guns  tested  by  me  with  excessive  charges,  in  no  case  has 
the  solid-ended  gun  blown  its  breech  out. 

Two  gims  which  had  been  fitted  with  false  cascables  for  experimental 
purposes,  blew  their  breeches  out  in  the  manner  shown  in  the  above 
diagram.  The  barrels  of  both  these  guns  were  taken  out  and  put  into 
two  other  casings ;  one  of  these  has  fired,  amongst  other  severe 
charges,  2  rounds  of  37ilbs.  of  powder  and  1801b.  shot,  and  60  rounds 
of  30lbs.  of  powder  and  1801b.  shot.  When  the  weight  of  this  gun 
(only  4  J  tons)  is  considered,  and  that  the  battering  charge  of  the  7-ton 
7-inch  rifled  gun  is  only  22lbs.  and  1151b.  shot,  you  will  be  enabled  to 
judge  of  the  extreme  severity  of  this  test.  Several  wrought-iron  gun?, 
made  before  my  proposal  relative  to  closing  the  breeches  of  such  guns 
had  been  adopted  into  the  Service,  have  blown  their  breeches  out, 
but  no  wrought-iron  gun  has  done  so,  whose  breech  is  clo^  in 
accordance  with  my  patent. 

It  would  be  as  unfair  to  state  that  such  wrought  iron  guns  are  weak 
longitudinally  because  several  of  a  previous  and  ineflBcient  construction 
blew  their  breeches  out,  as  it  would  be  to  assert  that  the  cast  iron 
lined  gims  are  weak  longitudinally,  on  account  of  the  failure  of  two 
guns  with  badly  patched  cascables.  Not  only  has  no  solid-ended  con- 
verted gun  of  mine  ever  blown  its  breech  out,  but  no  converted 
gun  of  mine — not  excepting  the  two  above-mentioned  failures — ^nor 
those  guus  which  were  tested  to  destruction  with  charges  increasing 
in  severity,  has  ever  burst  with  violence,  without  having  previously 
given  distinct  warning  that  \i%  existence  had  come  to  an  end. 

In  proof  of  this  assertion  I  would  state,  that  my  two  first  puns  were 
tested  to  destruction  by  cylinders  increasing  every  10  rounds  by  the 
weight  of  one  round  shot  from  681b8.  up  to  6801bs.  The  first  gun 
went  through  the  endurance  test  without  bursting.  This  gun  was 
lined  with  a  single  barrel  representing  the  Service  converted  gun  (which 
is  lined  with  a  dovhle  barrel)  with  its  inner  barrel  removed.  It  became 
manifest  at  the  end  of  the  trial,  that  this  barrel  was  eaten  deeply  into 
by  the  action  of  the  powder  finng  the  heavy  cylinders.  On  the  com- 
pletion of  the  first  test,  I  informed  the  Committee,  July  11th,  1863, 
that  the  gun  had  become  unserviceable,  and  requested  leave  to 
repair  it. 

My  second  gun  was  converted  into  a  6^-inch  gim,  and  subjected  to 
a  similar  test.  At  the  78th  round,  the  inner  barrel  cracked  under  the 
enormous  strain  caused  by  firing  cylinders  upwards  of  5  feet  long. 
I  thereupon  wrote  to  the  Committee,  November  29th,  1863,  and  asked 
to  repair  this  gun,  too.  In  both  cases  I  was  refused,  as  the  Com- 
mittee were  not  anxious  to  see  how  much  would  be  got  out  of  a  gun 
under  the  most  favourable  circumstances,  but  rather  to  ascertain  its 
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ultimate  strength  by  means  of  a  crucial  test.  I  quite  concur  with  the 
opinion  of  the  Committee,  and  only  mention  the  facts  to  show  that 
even  these  guns  had  given  premonitoiy  symptoms.  The  G^  inch  gim 
with  a  cracked  tube  fired  two  rounds  with  cylinders  weighing  534  Ibs.^ 
and  burst  on  a  third  round,  the  weight  of  the  cyhnder  being  then 
increased  to  599  lbs. 

The  7-inch  gun,  with  the  patched  cascable,  cracked  round  three 
parts  of  its  circumference,  at  the  904th  round.  You  could  have  put 
your  hand  into  the  crack.  I  purposely  fired  another  round,  and  blew 
the  breech  to  the  rear.  My  object  was  to  see  whether  the  gun  would 
burst  laterally,  and  this  it  did  not  do. 

3rd  objection—"  That  the  rifled  grooves  do  not  so  well  resist  the 
continual  wear  of  rifled  shot  on  their  driving  edges."  This  objection 
was  foreseen  by  me  from  the  first,  and  it  was  on  this  account  that  I 
proposed  accelerated  rifling,  which  reduces  the  pressure  on  the  driving 
edges  of  the  grooves  to  a  minimum.  It  has,  however,  been  jjroved, 
d  forthrij  that  such  rifled  gi'ooves  in  a  coiled  barrel  will  stand  the  test 
of  continuous  firing.  With  this  object,  the  68-pounder,  converted  into 
a  7-inch  rifle  gfun  by  means  of  a  coiled  barrel,  was  rifled  with  an 
accelerated  spiral,  with  a  final  pitch  of  one  turn  in  28  calibres.  The 
quickest  pitch  in  the  service  being  one  turn  in  40  calibres.  That 
gun  fired  800  rounds,  and  the  projectiles  were  fitted  purposely  with 
only  one  stud  in  each  groove,  in  order  to  test  the  resisting  powers  of 
the  rifled  grooves  to  the  utmost.  The  result  of  the  trial  was  that  the 
grooves  were  worn  to  a  certain  degree,  but  not  to  any  serious  extent. 

I  will  now  mention  a  curious  fact  that  I  have  lately  ascertained 
with  reference  to  rifling  cannon.  The  shot  at  first  fies  on  the  lower 
Borface  of  the  bore,  and  the  firet  effort  of  the  rifling  is,  to  lift  it  up, 
bat  the  pressure  of  the  gas  escaping  over  the  top,  presses  it  down. 
The  result  of  these  opposing  forces  is,  that  the  shot  acquires  an  in*egu- 
lar  motion  in  the  gun,  which  leads  to  unsteadiness  of  flight  and 
inaccuracy  of  practice.  I  admit,  so  far  as  the  long  shells  are  con- 
cerned, which  are  fired  with  comparatively  small  charges,  that  this 
evil  does  not  make  itself  very"  apparent,  but  where  short  jsolid  shot  are 
fired  with  heavy  battering  charges,  the  practice  becomes  very  wild, 
especially  when  the  large  amount  of  windage  is  allowed  which  practical 
Artillerymen  will  insist  ui)on  as  a  sine  qud  tion.  I  hence  found  that  by 
rifling  the  gun  eccentrically  to  the  bore,  and  by  causing  the  grooves 
to  assist  instead  of  opposing  the  combhied  effects  of  gravity  and  the 
escape  of  the  gas,  and  thus  obliging  the  shot  to  remain  eccentric  to 
the  bore  of  the  gun  on  its  passage  out,  to  the  same  extent  as  it  was 
in  the  position  hi  which  it  originally  lay,  the  most  remarkable  results 
in  accuracy  have  been  obtained  in  firhig,  with  battering  charges,  short 
chilled  shot  having  plenty  of  windage.  It  is  remarkable  how  ((mipletely 
this  result  differs  from  all  [)revious  theories,  the  common  objc.'ct  of  all 
Bjrstcms  of  rifling  having  been,  to  centre  the  shot  in  the  gun  during  its 
passage  out. 

In  conclusion  I  wish  to  state  my  opinion,  that  before  a  new  pattern 
gun  is  introduced  into  the  Service,  it  should  pass  through  throe  separate 
tests. 
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Ist.  The  test  of  destruction  by  charges  gradually  increasing  in 
severity,  in  order  to  ascertain  that  the  ultimate  strength  of  the  gun  is 
fully  up  to  the  required  standard. 

2ndly.  It  should  endure,  without  injury,  a  moderate  nmnber  of 
rounds — say  from  60  to  100  with  charges  greatly  in  excess  of  anything 
wliich  the  gim  by  any  possibility  can  be  called  upon  to  fire,  in  order  to 
show  that  it  possesses  a  satisfactory  margin  of  strength  to  resist 
repeated  severe  strains  without  deterioration. 

Lastly.  The  continuous  firing  test  of  the  largest  charges  which  the 
gun  can  be  called  upon  to  fire  in  service,  in  order  to  prove  that  its 
lasting  powers  are  beyond  doubt. 

Tlie  Ordnance  Select  Committee  state  in  their  Report  that  they  are 
not  yet  prepared  to  recommend  the  full  battering  charge  of  the  7-tOD 
7-inch  wrought-iron  gun  for  employment  in  the  7-inch  converted 
68-pounder  which  weighs  five  tons. 

For  the  present  I  fully  concur  in  their  views.  The  68-pomiden 
converted  into  7-inch  guns,  have  endured  most  satisfactoiy  the  first 
and  second  tests  above  alluded  to.  Three  of  them  are  undergoing  yerj 
satisfactorily  the  third  or  continuous  test  with  the  battering  charges 
in  question.  Until,  however,  the  third  test  is  completed,  it  would  be 
premature  to  assign  so  heavy  a  battering  charge  to  the  5-ton  gun. 

I  have  of  my  own  accord  continued  the  tests  of  these  guns  with 
excessive  charges,  since  the  date  of  the  favourable  report  of  the  Select 
Ordnance  Committee.  I  am  aware  that  in  doing  this  I  incur  a  certain 
amount  of  risk,  for,  in  the  event  of  any  failure,  much  capital  would  no 
doubt  be  made  of  it  by  those  who  are  opposed  to  my  views;  but, 
looking  at  the  awful  consequences  which  might  attend,  the  violent 
bursting  of  a  heavy  gun,  I  would  much  sooner  that  the  whole  system 
should  break  down  even  now  at  the  eleventh  hour,  than  that  a  doubtful 
gun  should  be  introduced  into  the  Service  with  my  name  associi^ed 
with  it. 

Captain  Chables  M.  Molo>'Y,  B.A.  :  The  lecturer  has  alluded  seyeral  times  to 
Colonel  Campbell,  the  Superintendent  of  the  Gun  Factories.  As  I  am  his  assistant, 
and  he  is  not  present,  I  should  like  to  make  a  few  remarks  upon  this  lecture.  It  is 
not  my  purpose  to  follow  the  lecturer  through  all  he  has  said :  I  could  not  do  it 
this  evening,  and  you  would  not  listen  to  me  if  I  attempted  it.  But  there  are  a  few 
points  on  which  I  think  some  of  the  thines  tliat  have  been  said  are  not  justified  by 
what  is  really  the  case.  It  is  quite  true  tliat  the  Ordnance  Select  Committee  hare 
recommended,  and  that  the  Secretary  of  State  for  War  and  his  Royal  Highness  the 
Conmiander-in-Chief  have  approved  of  these  cast  -iron  guns  being  converted  into  rifled 
guns  with  linings  of  coiled  iron  for  secondaru  purpose*  of  defence.  But  that  recom- 
mendation at  present  is  limited  only  to  guns  of  certain  natures.  I  do  not  wish  to  quarrel 
with  that.  I  do  not  say  tliat  they  have  come  to  a  wrong  conclusion.  They  have 
had  niunerous  experiments,  and  they  ought  to  know  whether  it  is  safe.  But  the 
lecturer  has  taken  from  tliat  an  argument  in  favour  of  a  wrought-iron  barrel, 
with  a  cast-iron  exterior,  as  against  a  steel  tube  and  a  wrought-iron  exterior.  So  far 
from  that  being  the  case,  it  is  just  the  contrary.  In  this  Report,  the  Ordnance 
Select  Committee  recommend  that  all  new  guns  should  be  made  with  a  steel  interior 
and  a  wrought-iron  exterior.  Tlie  lecturer  has  stated  that  the  wrought-iron  t  ubed  gun 
which  stood  2,000  and  odd  rounds,  was  fired  against  two  6'4-pounder  guns  with  iron 
barrels  and  wrought-iron  exteriors,  which  burst  explosively.  Now  I  do  not  think 
that  that  is  a  fair  comparison.  There  was  no  comparison  at  all,  in  faot ;  and  the  Select 
Committee  have  acknowledged  there  was  no  comparison,  although  it  lias  been  persist- 
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ently  put  forward  as  a  comparison.  Tho  fact  is,  tliis  gun  which  stood  this  number  of 
roands,  and  which  I  believe  is  an  excellent  gim,  was  Tented  fur  bac*k  ;  t!ie  two  other 
guns  were  vented  forward.  Now  nobody  knows  better  tlian  the  lecturer  docs  the  eilect 
of  that.  I  could  quoto  from  one  of  his  pamphlets  a  paseat^e,  in  which  he  says,  tliat 
the  effect  of  the  charge  on  guns  vented  forward  is  double  that  on  guns  vent«d 
back.     It  is  not  fair  to  say  that   those   two  guns  burst  explosively,  and  that  his 

fin  did  not  burst  dt  all,  unless  ho  states  that  fact  with  regard  to  the  venting, 
have  also  to  state,  that  in  saying  that  one  of  tlioso  guns  burst  explosively,  he  is 
not  correct.  It  did  not  do  so ;  tho  breech  merely  came  off ;  it  merely  shed  tho 
brcecli  >  the  breech  and  tho  muzzlo  separated.  I  believe  that  if  cither  of  tho.so  two 
guxifl  had  been  fired  with  their  rents  in  the  position  in  which  it  is  in  Major  Palliser's 
gun,  they  would  lutvo  lasted  to  this  time.  In  favour  of  that  opinion,  I  may  refer  to 
the  Whitworth  and  Armstrong!;  G4-poundcr  guns ;  they  were  found  ])ei*fcct  when 
they  were  bisected,  and  tliey  liad  steel  barrels  with  wrouglit-iron  exteriors.  The 
Committee  did  their  very  best  to  burst  them,  and  they  were  not  able  to  do  so,  and 
they  afterwards  bisected  them  to  soo  tlie  result  of  their  labours.  Tho  lecturer  has 
taken  credit  for  a  groat  many  things  being  discovered  by  the  trials  of  his  three 
heavy  guns.  He  has  toki  you  the  history'  of  all  three  of  them,  and  Iheif  were  ail 
thrmfiilmree.  The  first  of  them  failed  by  tho  bursting  of  the  interior  tube  ;  at  the 
182nd  round  it  became  unserviceable.  No  one  in  his  senses  would  think  of  going 
on  with  a  gun  when  he  saw  a  great  crack  on  tho  surface  extending  some  way  down. 
M^jor  PalUser  states  that  there  was  a  defective  weld  in  the  cliainber  of  tliat  gun, 
which  allowed,  by  the  gun  not  bursting,  that  thero  was  no  want  of  longitudinal 
strength  in  it ;  tliat  the  cast-iron  bore  all  the  longitudinal  strain.  But  that  defective 
weld  never  went  through  the  barrel,  and  it  fired  500  rounds.  I  do  not  know  what 
the  thickness  of  the  barrel  is,  but  the  crack  is  only  half-an-inch  in  depth ;  the 
wFonght-iron  bore  the  whole  of  it. 

The  Chairman  :  I  believe  the  lecturer  has  stated  that  that  system  is  altogether 
abandoned? 

Captain  Moiomy  :   A  large  portion  of  the  lecture  has  been  devoted  to  that  point. 

The  Chaikhak  :  Will  you  confine  your  observations  to  the  guns  that  have  not 
been  abandoned? 

Cajptaiu  Molony  :  I  do  not  know  that  I  luivc  any  more  remarks  to  make  upon 
the  auljeot ;  but  as  Major  Palliser  was  on  the  subject  of  heavy  wrought-iron  guns, 
I  thought  I  might  in  faimoss  allude  to  it-.  At  all  events,  it  lias  been  statod  that 
the  casting  of  that  metal  round  the  wrought-iron  deteriorated  it,  and  some  eases 
have  been  mentioned  in  which  it  was  so.  Now,  of  that  very  gun  which  burst  a  few 
dajs  ago  at  Woolwich,  we  took  a  piece  for  testing  and  found  it  was  not  deteriorated. 

lf%or  Fallisbb  :  That  gun  was  my  pro])erty,  and  wliat  right  had  you  to  do  tliat  ? 
I  laid  one  specimen  cut  out  of  tho  12-inch  gun  broke  at  a  strain  of  13  tons  per 
■qoare  inch,  and  if  one  part  of  the  barrel  broke,  it  was  quite  sufiicicnt,  for  the 
■trength  of  a  chain  is  measured  by  the  weakest  link. 

Captain  Molomy:  It  did  not  deteriorate ;  the  real  truth  was  that  the  gun  was 
inhnaitly  weak.  When  they  cast  tho  metal  round  the  wrought  iron,  the  wrought 
iron  was  expanded  out  to  the  metal ;  and  whon  the  gun  cooled  again,  the  wrought 
inm  contracted  from  the  metal. 

Mi^jor  Pallibeb  :  Did  you  see  the  gun  cast  ? 

Captain  Molomy  :  No,  I  did  not.  Those  are  the  points  I  chiefly  wish  to  mention. 
I  oould  mention  many  more,  only  the  Chairman  says  there  is  not  time. 

M^r  Palluer  :  Would  you  allow  me  to  reply  individually,  because  othenKHsc  it 
would  be  impossible  to  remember  all  the  objections  tliat  have  been  niado  H  First 
of  all,  the  Assistant  Huperijitendent  of  tho  Gun  Factories  lias  stated,  that  the  re- 
commendations of  the  Select  Committee  was  Umited  to  certain  guns.  I  have  got 
tlieir  Beport  here. 

**  Tabular  AsaTBACT  sliowing  the  natures  of  the  oast-iron  guns  recommended  by 
"  tho  Ordnance  Select  C<Hnmittee  to  be  lined  and  rilled.  The  number  of  eacli 
"  natore  mounted  on  works  of  defence  in  tho  Land  Service,  IKGi,  exclusive  of  India 
'*  and  the  number  then  in  store,  with  the  calibres,  weights  of  projectile,  and  charge 
"  pirapoood  for  them  in  their  rifled  state  are  added : " — 

TOT^  xn.  2  E 
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In  the  Land  Service,  186'lf . 
In  store  at  Woolwich,  1865 


891 
389 


IGO 
141 


780 
290 


32-poander8. 


s 


108 
18 


177 
340 


1,075 
338 


24rpounder8. 


s 


506 
480 


1. 

223 

478 


That  disposes  of  the  statement  that  the  recommendation  of  the  Committee  was 
limited  to  onlj  guns  of  certain  natures,  since  the  heayiost  cast-iron  guns  in  the 
serrice,  namelj  68'pounder8  and  10-inch  shell  guns,  are  recommended  for  con- 
Ycrsion. 

Captain  Molony  :  But  there  nre  no  68-pounderd  for  this  year  at  all  eventa. 

Major  Palliseb  :  I  took  down  your  remarks,  "  the  recommendation  of  the  Select 
Committee  was  limited  to  certain  gims."  With  regard  to  steel  barrels,  I  diatinctlj 
said  that  I  did  not  allude  to  a  steel  barrel  which  was  boimd  up  with  super-imposed 
coils  of  wrought-iron.  I  alluded  to  steel  barrels  as  compared  with  wrought-iron 
barrels  for  the  purpose  of  converting  cast-iron  guns.  I  do  not  wish  to  enter  into 
the  discussion  as  to  the  relatire  merits  of  guns  which  are  tied  round  with  super- 
imposed pieces  of  iron.  Then,  with  regard  to  the  guns  converted  being  for  the 
secondary  purposes  of  defence,  I  distinctly  stated  in  my  lecture  that  the  Select 
Committee  recommended  the  conversion  of  these  guns  for  the  secondary  purposes 
of  defence.    I  will  read  what  they  state : — 

"  The  Committee  do  not  hesitate  with  these  facts  before  them,  to  recommend  an 
*'  extensive  conversion  of  our  present  cast-iron,  smooth-bored  guns  into  rifled  guns, 
'*  with  linings  of  coiled  iron  for  secondary  purposes  of  defence.  Experimento 
"  recently  nuule,  show  the  possibility  of  controlling  the  recoil  of  a  gun  of  only  5  tons 
"  weight,  when  firing  the  full  battering  charge  oi  the  7-inch  guns  of  64  and  7  tons 
"  upon  an  ordinary  68-poTmder  wooden  platform  at  5°  slope,  strengthened  and 
**  fitted  with  the  American  compressor,  and  although  the  Committee  are  not  pre* 
"  pared  to  recommend  such  large  charges  for  lined  68-pounders,  they  consider 
**  these  experiments  to  have  proved  that  such  gims  may,  so  far  as  the  shock  on  the 
"  carriage  and  platform  are  concerned,  be  used  on  traversing  platforms  with  charges 
"  beyond  those  appropriated  to  shell  guns,  and  therefore  oe  included  in  the  list  of 
"  guns  for  conversion^  with  a  view  to  their  employment  for  harbour  defence  in  India 
"  or  by  any  colonies  that  may  desire  so  to  utilize  guns  that  are  already  colonial  pro- 
'^  perty.  The  Committee  do  not  recommend  them  for  coast  and  harbour  defence  at 
*'  nome,  believing  that,  if  this  country  is  ever  called  upon  to  defend  its  shores,  it 
*'  will  be  against  the  most  powerful  sliips  and  the  heaviest  guns  that  can  be  pro- 
*'  duced,  and  that  its  coast  defences  should  bo  of  corresponding  efficiency  ;  for  the 
"  same  reason,  they  should  perhaps  not  enter  into  the  armament  of  maritime 
"  fortresses  of  the  nrst  class,  such  as  GKbraltar,  Malta,  Halifax  or  Bermuda ;  but 
*'  there  are  probably  many  minor  stations  where  they  would  be  useful."  I  stated 
they  were  for  secondary  purposes  of  defence.  It  is  not  on  account  of  their  want  of 
strength,  but  on  account  of  their  smallness  of  size  that  the  guns  were  not  recom- 
mended to  compete  with  the  heaviest  guns  that  could  be  brought  against  them. 
With  regard  to  the  statement  about  the  effect  of  the  position  of  the  vent,  in  the 
wrought-iron  64rpounders  the  vent  entered  34  inches  from  the  end  of  tlie  bore. 

Captain  Moloky  :  One.  The  other  was  6*3.  One  of  them  was  3*6,  and  the 
other  6*3.     I  have  got  a  note  of  them  with  me. 

Major  Palliseb  :  Never  mind ;  it  does  not  matter.  At  all  events,  it  is  evident 
that  whether  it  was  34  or  64  inches,  it  did  not  make  much  difference  in  the  relative 
endurance  of  the  two  wrought-iron  G4-poTmders  which  burst.  I  would  observe  that 
my  gun  had  slightly  less  windage  than  the  wrought-iron  guns ;  therefore,  perhaps,  a 
sliffht  additional  velocity  would  be  due  to  that.  And  it  was  also  a  little  bit  longer, 
and  that  might  also  have  made  some  difiVsrence ;  but  not  sufficient  to  account  for 
this,  that  the  initial  velocity  of  my  gim  was  1,850  feet,  while  the  initial  velocity  01 
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tlic  wroupht  iron  gun  was  1,270  fcot  per  second.     Furthennore,  the  gun  beat  the 
wrought-iron  gun  in  every  manner — in  endurance,  in  range,  and  in  accuracy. 

Captain  MoLomr :  Will  you  permit  me  to  say  that  no  64-pounder  of  the  new 
{pattern  has  ever  been  tried  for  velocity  at  all  ? 

Major  Palliseb  :  What  is  the  position  of  the  vent  of  the  wrought-iron  gun  which 
was  teflt«d  for  velocity  ? 

Captain  Molony  :  The  position  of  the  vent  is  back. 

Major  Palliseb  :  What,  tlirough  the  cup  ? 

Captain  Moloky  :  Yes  j  at  least,  I  believe  it  is. 

Major  Palliseb  :  No  6i-pounder  wrought-iron  gun  has  ever  been  vented  through 
the  cup.  I  wish,  however,  to  point  out  one  fai^t,  tluit  when  you  employ  a  very 
long  charse  of  powder — (lam  speaking  with  absolute  certainty  about  this) — then 
the  petition  of  the  vent  becomes  a  matter  of  importance,  because  only  a  certain 
amount  of  the  charge  is  inflamed  at  the  first  instant.  These  two  guns  that  wc 
were  speaking  about,  were  fired  with  only  small  charges  of  powder,  8  lbs. ;  the 
position  of  the  vent  with  such  small  charges  of  powder  makes  no  dificrencc.  I  f 
Toa  want  to  know  the  reason  why  my  two  guns  lasted  longer  than  the  wrought- 
iron  gonsi  I  will  cive  it  you.  The  truth  is  this,  that  the  wrought-iron  guns,  were 
rifled  with  very  sharp  grooves ;  and  in  the  grooves  of  my  gun  there  was  a  small 
radius  taken  olT.  That  little  thing  formed  the  nucleus  of  the  beginning  of  the  end  ; 
the  wrought-iron  guns  were  in  a  worse  condition  with  regard  to  their  grooves,  after 
firing  500  rounds,  than  my  gun  was  aft^r  firing  2,000  rounds. 

Captain  MoLOinr :  Oh !  so  it  was  due  to  the  rifling  ? 

Major  Palliseb :  No  matter;  I  claim  that  as  a  fact  in  favour  of  my  gim.  If 
was  my  own  suggestion,  and  proved  to  be  of  great  value. 

Captain  Molony  :  I  have  the  figures  now  with  respect  to  the  position  of  the  vent 
in  those  two  guns.     In  one  it  was  3*7  inches,  in  the  other  it  was  6*2  inches. 

Major  Palijseb  :  I  may  mention  in  reply,  that  there  is  a  gun  on  board  the 
*'  Excellent,"  that  is  vented  in  the  same  way*  3*7  inches  from  the  end  of  the  bore  ; 
and  I  have  received  a  letter  from  Captain  liood  stating  that  the  gun  has  been  firing 
400  rounds,  and  is  still  iu  excellent  condition.  Then,  it  has  been  said  that  the 
wrooght-iron  portion  of  the  gun  which  burst  at  Woolwich  had  not  been  deteriorated 
by  the  hot  metal  which  had  been  cast  round  it.  All  I  can  tell  you  is,  that  many 
pieces  of  iron  did  draw  out  very  well,  but  that  some  specimens  snapped  ofi"  short  at 
13  tons  per  square  inch,  showing  that  the  iron  had  deteriorated. 

Captam  Molony  :  There  were  two  pieces  tested.  One  yielded  at  10  tons  to  the 
Kiuare  inch,  broke  at  19  tons,  and  stretched  out  0*335.  The  specimen  was  only  one 
and  a  half  inch  long. 

Bfajor  Palliseb  :  Where  was  it  cut  from  ? 

Captain  Moloky  :  It  was  cut  from  a  piece  where  it  was  broken. 

Mqor  Palliseb  :  Whereabouts  ? 

Captain  Molony  :  It  was  a  little  piece.  I  cannot  tell  you  exactly  where  it  wns 
cut  from.  The  other  piece  that  was  tested  yielded  at  9*7  tons,  broke  at  19'4  tons, 
and  stretched  0*51  inch,  showing  great  imiformity  with  the  other  piece,  which  broke 
tit  19  tons,  and  stretched  out  0-335. 

Major  Palliseb  :  Do  you  know  what  the  original  strength  of  that  iron  was  ?  It 
is  Tbomeycrofl's  best,  and  the  tensile  strength  goes  up  to  25  tons  to  the  square  inch. 
According  to  your  own  statement,  you  had  breakage  at  19  tons.  That  shows  there 
was  a  deterioration  even  in  those  pieces  amounting  to  6  tons. 

The  Chaibican:  Has  any  other  gentleman  any  observation  to  make,  or  any 
question  to  ask  ? 

Captain  Uobton,  R.N. :  May  I  be  pardoned  for  asking  a  question,  not  for  con- 
trorersy,  but  for  the  purpose  of  obtaimng  information  ?  It  is  with  reference  to  the 
i^licntion  of  the  tube  form  to  a  gun,  a  tube  bored  through.  Two  or  three  ycar:^ 
ago,  in  Belgium,  I  learned  from  the  then  Minister  of  War,  a  man  of  science  I 
believe,  and  certainly  informed  by  a  scientific  body  of  artillerists,  that  they  had 
adopted  the  theory  that  the  discharge  of  powder  caused  vibrations  through  the  length 
of  the  tube,  which,  if  the  tube  were  not  closed  at  the  breech  end,  passed  ofi"  as  well 
there  as  at  the  muzzle.  I  must  explain  that  they  use  the  Krupp-system  of  8to])]>inf; 
a  breech-lottding  gun.    The  bursting  of  a  gim  takes  place,  I  believe,  almost  universally 
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at  the  seat  of  the  powder-charge.  Two  guns,  preciselj  timilar,  were  Adopted  for 
experiment  in  Belgium — small  guns  cast  in  brass.  One  was  left  in  it-s  normal  con- 
dition, the  other  was  bored  through,  and  employed  in  that  way  as  a  breech-loader ; 
and  the  two  were  experimented  upon  in  order  to  obtain  this  iuformatiou.  The  gun 
in  its  normal  condition  burst  at  the  29th  round,  while  the  other  went  on  so  con- 
tinuously that  the  authorities  did  not  care  to  carry  on  the  experiment  any  longer ;  it 
was  assumed  that  a  gun  treated  in  that  way  was  very  much  stronger  than  the  other. 
They  were  induced  to  continue  their  practice  up  to  the  68-poundor  gun.  They  were 
imdcr  the  impression  that  the  system  of  loading  at  the  breech  wos  very  much  more 
important  with  larger  descriptions  of  ordnance  than  with  smaller  ones  ;  in  shovt,  it 
was  their  determination  to  go  on  from  the  point  at  which  we  appear  to  have  left  off 
in  the  attempt  to  load  at  the  breech.  I  ask  this  question  of  M&jor  Palliser,  if  be 
will  be  kind  enough  to  answer  from  his  experience,  whether  he  is  of  opinion  that  that 
system  would  be  applicable  to  other  descriptions  of  ordnance,  either  built  upon  this 
or  any  other  method,  as  well  as  the  class  of  guns  £  liare  spoken  of,  cast  in  brass. 
I  ask  this  because  it  appears  to  me  of  great  importance,  in  the  present  day,  when  we 
haYO  ships  carrying  9  inches  of  iron, — it  appears  to  me  to  be  the  duty  oif  sbipi  to 
engage  forts  from  a  short  distance,  to  batter  them  in  breach.  In  short,  I  beliere  we 
shall  come  to  that.  There  is  no  reason  to  the  contrary.  Let  a  ship  bo  made  ai 
nearly  invulnerable  as  she  is  in  the  present  day,  provided  with  turrets  and  proper 
ordnance,  it  vdll  be  her  duty  to  engage  forts  instead  of  trying  to  slip  past  them. 
How  are  we  to  do  that  ?  1  look  upon  the  Americans  as  practical  and  very  wdl 
informed  in  matters  of  gunnciy.  They  adhere  veiy  steadfastly  to  the  system  of 
spherical  shot.  I  behove  they  are  right.  The  spherical  shot  woidd  be  the  missile 
to  employ,  delivered  at  short  ranges  and  high  velocity,  for  the  purpose  of  breaking 
down  iron  shields,  or  destroying  the  embrasures  of  forts  ;  and  that  system  would  be 
best  applicable  in  combination  with  breech-loading.  Therefore  the  question  appears 
to  me  to  be  one  of  very  great  importance,  not  to  makers  of  guns  only,  but  also  to 
both  Services.     I,  therefore,  wish  to  raise  the  question  here. 

Mr.  Mallet,  C.E.,  F.B.8. :  £  beg  to  make  one  or  two  remarks.  Perhape  I  may 
commence  by  stating  what  probably  would  be  a  sufficient  answer  to  the  question 
just  put ;  namely,  as  to  whether  open  breech-tubes  are  not  stronger  than  closed 
breech-tubes.  Herr  Schcfller,  a  German  mathematician,  in  several  papers  luis 
rigidly  investigated  all  questions  that  rtdatc  to  tlio  cxjwnsion  of  ringed  or  hooped 
tubes  analogous  to  those  of  cannon,  and  has  conclusively  jiroved  the  enormous  supe- 
riority in  resistance  of  the  closed  tube  to  the  brcecli-loading  or  open-ended  tube. 
His  memoir  has  been  translated  by  myself,  and  will  be  found  in  the  Practical 
Mechanics'  Journal.  With  respect  to  the  paj>er  wliieh  we  have  just  heard,  1  would 
venture  to  make  one  or  two  remarks.  I  shall  not  attempt  to  go  into  tlio  general 
subject,  because  it  is  one  tlmt  involves  almost  oyerj  debated  question  in  respect  to 
the  construction  of  guns,  and  this  is  not  the  proper  audience  to  discuss  that.  I 
must  regret,  a«  a  civil  engineer,  that  Ivfajor  Palliser  docs  not  come  to  the  Institution 
of  Civil  Engineers  in  Great  CJeorge  Street,  and  fairly  put  himself  into  the  arena, 
where  he  would  have  to  ventilate  his  ideas  and  compare  them  with  those  of  others 
competent  to  discuss  their  merits  or  demerits.  Here  he  has  it  pretty  nearly  all  his 
own  way,  because  there  are  very  few  gentlemen  in  this  Institution  cajiable  of  dealing 
with  questions  such  as  these.  I  myself  at  this  moment  I  believe  stand  alone  her* 
as  a  civil  engineer.  Now,  with  respect  to  what  I  have  lieard  about  the  supe- 
riority of  wrou;;ht-iron  10-lb.  coiled  tubes,  as  compared  with  steel  tubes,  every  one 
who  has  read  what  I  have  written  on  the  subject  of  iron  ordnance,  knows  that  I 
have  been  an  advocate  for  wrought-iron  coiled  t  ubes  ;  I  was  one  of  the  first  to  prove 
that  wrought-iron  coiled  tubes  must  bo  better  than  the  common  lap- welded  or 
"  skclp"-wclded  as  they  are  called,  or  sohd  borctl  out  lubes,  in  tlie  proportion  of  7  to  1. 
The  argument  which  I  have  heard  to-night  that  steel  tubes  are  better  thon  those 
of  wrought-iron,  seeming  to  rest  wholly  upon  the  view  thot  the  latter  are  <legi*aded 
to  a  greater  extent  by  the  blast  of  powder  passing  tlian  the  wrought-iron  tul>e  is. 

Captain  Molony  :  It  is  not.  so  in  every  case. 

Major  Palliser  :  When  wads  are  not  employed. 

Mr.  Mallet  :  I  can  only  say  that  in  nil  cases  that  have  come  before  my  oyos, 
degradation  has  been  somewhat  greater  with  steel  than  with  wrought-iron.     And  I 
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may  mention  that  I  hare  had  the  opportunity  of  CTamining  the  matter  dosely, 
because  about  a  year  ago  or  more,  I,  in  eoneert  with  Dr.  Percy,  vras  called  upon  to 
examine  the  tubes  of  9-inch  guns  tliat  were  ceriously  degraded  ;  some  of  wrought- 
iron,  coiled,  and  iM>mc  of  stccfl.  We  found  the  pteel  was  rather  more  degraded 
than  the  wrought- i>on  ;  but  the  difTei-cnee  was  k)  flight,  that  to  b:)!*e  an  argument 
upon  that  in  favour  of  wrought-irou  is  perfectly  absurd.  Ix»t  me  ju<l  remark  this. 
If  these  steel  tubes  are  bo  bad,  and  the  wrought-iron  ones  arc  eo  good,  is  not  that  a 
logical  cutting  away  of  the  basis  from  imder  Major  Palliser's  method  of  construction 
altogether?  Major Palliser's  meth<xl,  to  speak  to  untechnical  apprehensions,  is  this  : 
tliat  he  puts  an  india-rubber  ring  outside  u  glaj*8tube  in  order  to  btrengthen  that  tube. 
That  is  to  say,  he  puts  a  wrought-iron  tube  outside  a  cnst-iron  outside.  Now,  the 
wrought-iron  tube  is  more  extensible  than  steel,  but  it  is  also  less  extensible  than 
tlie  cast-iron  tube  outside. 

Migor  Pallisss  :  No. 

Mr.  MA.LLET :  I  assert  as  a  fact  that  within  the  limits  of  a  strain  of  four  or  fire 
Ions  to  the  square  inch,  which  is  all  you  can  get  out  of  the  best  cast-iron  that  can 
he  made,  the  extension  per  ton  ner  square  inch  consideniblv  exceeds  that  of 
wrongfat-iron.  If  that  be  so,  I  say  Major  Palliser's  construction  is  altogether  based 
upon  a  fidlacj.  You  see  the  fallacy  broui^ht  to  its  reduetio  ad  ahsnrdum  in  that  gun, 
(pointing  to  the  diagram  of  the  burst  Palliser  gun),  which  seems  to  me  to  bo  a  com- 
plete condemnation  of  the  whole  system  of  cast-iron  put:  on  over  wrought-iron.  I 
may  remark  that  all  this  business  that  makes  eo  much  noise  seems  1o  mo  to  lack 
norelty  altogether.  It  is  at  least  150  years  old.  Tlie  celebrated  Eeaumur,  in  an 
original  paper  which  he  prearnted  to  the  Royal  Academy  of  Sciences,  suggested — 
M.  Yillons  and  other  makers  haying  failed  to  make  wrought-iron  guns  on  much  the 
same  system  which  Treadwell  in  America  has  brought  up  again — Keaumur  suggested! 
the  idea  of  making  a  wrought-iron  tube,  making  it  by  coil,  and  putting  it  inside  n 
cast-iron  gun.  Tlie  Marquis  de  Courtivron  and  M.  de  I3ouchu  both  French  iron- 
masters, fiftween  1755  and  1780,  both  re-produced  the  same  idea.  Monge,  the 
eelebrated  author  of  the  "Geometric  De.-*criptif,"  reproduced  the  ramo  idea  in  1813, 
after  the  disasters  of  the  Hu.^sian  campaign,  when  the  French  artillery  was  gone,  and 
the  question  was  how  it  was  to  be  restored  in  a  few  montlis.  There  is  iH»tliingnew 
in  the  idea  of  putting  a  wrought-iron  tube  inside  a  cast-iron  gun.  I  full  to  sec  the 
merit  of  the  scheme  in  point  of  noyelty,  and  I  fail  to  see  the  merit  of  it  in  a 
practical  point  of  yiew.  I  must  say,  haying  myself  no  holy  rtyerence  for  the 
reoommendation  of  an  Ordnance  Select  Committee,  nor  yet  any  disresi">ect  for  them, 
that  the  mere  fact  that  they  have  recommended  guns  to  be  converted  in  this  way,  fails 
to  oonyince  me  that  it  will  not  Ik*  u  positive  national  dihaster  if  any  consideroblc 
number  of  our  guns  be  converted  on  any  such  a  system.  In  Fupj)ort  of  thot,  1 
can  do  no  more  here  than  venture  a  liold  assertion  ;  I  soy  upon  that  system  you  will 
nererhaye  a  safe  gun.  I  say  further,  that  you  will  neyer  make  any  gun  that  exists  in 
the  British  serrice,  when  so  converted,  a  useful  gun.  Tlierc  is  not  one  of  the  great 
military  powers  of  Europe  at  the  ])resent  moment  that  has  not  seen  the  fact,  that 
vheneycr  the  tug  of  war  comes,  the  smooth-bore  will  come  into  action  ogain.  Th<' 
Prussians  have  not  eyen  abandoned  their  smooth-bore  field  batteries.  I  say  no 
smooth-bore  gun  in  the  British  serviw*  ought  to  be  destroyed  except  below  the  calibre 
of  an  18-pouuder.  Then,  as  regards  the  32-pounders  and  the  larger  guns,  keep  them 
nnooth-bores  as  they  are,  and  yon  will  find  a  real  use  hereafter  for  them.  Attempt 
to  convert  them  upon  this  plan,  and  you  will  simply  doatroy  them  as  siuooth-bore.-!. 
and  you  will  make  them  perfectly  useless  for  any  purpose,  because  too  Mnnll ;  and 
utterly  untrustworthy  ns  rifles. 

Tlie  Chairman  :  Do  you  wish  to  reply.  Major  Palli.«cr? 

Major  Pallibeu:  I  must  »iy  before  replyintr,  that  I  think  it  is  scnrcely  fair  to  a 
man,  not  much  given  to  public  s]>eaking.  to  Itnve  to  jump  up  and  reply  at  score  to  a 
carefully  prepared  attack  by  a  well-known  man  like  Mr.  Mallet.  I  rat  hi  r  deprecate 
it,  that  in  the  discussions  in  this  place,  one  is  rather  put  up  as  a  target  for  ever^'  one 
to  hare  a  shot  at. 

Mr.  Mallet  :  Allow  me  to  assure  you  tliat  until  I  came  into  this  room  I  had  not  the 
alightest  idea  of  saying  one  word.  It  was  not  until  four  o'clock  to-day  thiit  I  knew 
you  were  going  to  deliver  this  lecture,  and  not  one  word  that  I  have  said  wi>s  prepnriHi. 
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Major  Palliseb  :  After  tlmt  Rtatemcnt  vrill  you  answer  one  question  ?  There  hu 
becu  such  a  remarkable  similarity  between  your  remarks  and  remarks  that  haie 
appeared  in  newspapers,  that  I  ask  you,  are  you  the  author  of  the  attide  tiist 
described  me  as  *'  a  man  with  a  maggot  in  his  head  ?" 

Mr.  Mallet  :  I  am  not  the  author  of  any  article  that  called  you  "  a  man  with  t 
maggot  in  his  head." 

Major  Pallises  :  Or  "  a  maggot  in  his  brain  ?" 

Mr.  M.iLLET :  I  never  used  such  an  expression  with  respect  to  you,  and,  as  a 
gentleman,  I  sliould  never  use  such  an  expression  as  to  any  one.  That  is  mj 
negative  answer.  My  positive  reply  is,  I  am  the  author  of  several  artides  in  the 
Engineer t  on  Artillery,  and,  among  others,  of  one  upon  the  subject  of  your  guns. 

Major  Palliseq  :  'that  is  the  article  I  allude  to.    It  describes  me  as  "  a  man  witli 
a  maggot  in  his  head."  *    At  all  events,  your  having  acknowledged  that  you  are  the 
author  of  an  article  in  the  Engineer  writmg  down  my  eun,  shows  that  you  are  not 
unprepared  to  take  part  in  this  discussion,  because  you  have  repeated  to-night  maoj 
of  the  observations  that  appeared  in  that' article,  verbatim.     For  instance,  the 
expression  about  putting  wroucht-iron   inside  cast-iron  being  like  putting  gkn 
inside  india-rubber.     If  you  look  at  the  patent  I  took  out  in  1862,  you  will  see  thil 
[  distinctly  distinguish  between  the  qualities  of  elasticity  and  extensibility.    There 
is    no    term  wliich  I  have  seen  more   confounded  than  the  term  **  elMtidty." 
"  Elasticity  "  is  very  often  used  in  common  parlance  as  the  quality  which  ropresents 
the  amount  a  Hung  can  stretch.     It  is  not.    Elasticity  is  that  power  which  a  nib- 
stance  has  to  revert  back  to  its  original  shape.  Extensibility,  on  the  other  hand,  is  the 
quality  which  a  tough  body  has  of  being  drawn  out  without  any  reference  to  retim- 
ing to  it^  original  form.    I  said  that  wrought-iron  by  its  extensibility  was  able  to 
excite  and  cidl  to  its  assistance  the  strength  of  the  surroimding  portions  of  the  metil 
This  has  been  conclusively  proved  by  experiments,  and  here  is  the  gun  that  I  hate 
tried  it  upon.     I  fully  admit,  on  the  other  side,  that  if  you  expose  a  wrouffht-iron 
tube  to  the  continuous  test  of  excessive  firing,  you  will  eventually  split  the  tube. 
But  as  long  as  that  tube  is  new  and  not  worn  out,  I  defy  vou  to  burst  the  tube 
inside  the  casing  of  cast-iron  with  any  charge  that  a  wrought-iron  gun  will  retiit. 
I  wish  to  say  one  thing  more,  which  I  forgot  at  the  time.     It  is  stated  that  my 
gun  is  vented  at  the  end  near  the  breech.     I  beg  to  state  that  my  gun  at  Shoebury- 
iiess  is  not  vented  at  the  end  ;  it  is  vented  A\  inches  from  the  end.     In  addition  to 
that,  I  was  not  satisfied  with  the  8-inch  rifle-converted  gun  firing  30  lbs.  powder 
and  180  lbs.  shot  by  means  of  a  rear  vent,  but  I  pierced  the  gun  with  a  second  vent, 
8i  inches,  from  the  end  of  the  bore  ;  I  fired  ten  rounds  with  30  lbs.  powder  sa 
before,  and  180  lbs.  shot,  and  when  I  took  the  expansions  of  the  gun,  they  amounted 
to  nothing.     With  regard  to  extensibility,  Mr.  Mallet  Ecems  to  think  that  MiUtary 
men  arc  not  capable  of  expressing  an  opinion  upon  the  properties  of  iron ;  that  a 
man  must  be  a  Civil  Engineer  to  be  able  to  do  so.     I  beg  to  say  that  I  have  gone 
tlirough  a  course  of  study  on  these  subjects  quite  equal  to  that  of  any  Civil  Engineer. 
Now,  I  wish  to  point  out,  that  if  you  take  a  piece  of  soft  iron  which  breaks  ut  22  tons 
to  the  square  inch,  and  if  you  take  the  strength  per  fractured  area  of  that  iron,  you 
will  find  it  is  nearly  as  strong  as  the  strengtli  ^ler  fractured  area  of  steel.  Therefore, 
I  Fay  that  a  cast-iron  gun  lined  with  a  wrought-iron  coiled   barrel  will  bear  au 
enormous  amount  of  strain  before  it  gives  way  ;  and  further,  the  expansions  ore  so 
very  small  in  the  gun,  that  the  limits  of  extensibility  of  wrought-iron  are  never  ap- 
proached.    The  best  proof  I  can  give  is  that  my  9 -inch  gun  only  expanded  iVv^ 
of  an  inch  ;  that  that  expansion  took  place  in  Uie  first  few  rounds ;  and  that  the 
subsequent  500  roimds  expanded  it  but  very  little,  and  that  the  barrel  of  a  lined  gun 

*  Mr.  Mallet  claims  permission  to  place  here  on  record,  that  in  nothing  that  he 
lias  ever  written  has  ho  ever  used  tlie  discourteous  expression  here  again  attributed 
to  him  by  Major  Palliser — after  his  denial  of  it.  Mr.  Mallet  knows  nothing  of  ex- 
pressions that  may  or  may  not  have  been  employed  by  other  writers  in  the  Engineer 
on  aKillery.  He  denies  having  any  prejudice,  or  having  ever  attempted  to  "  write 
down  Major  Palliser's  gun  "  in  any  way  but  by  stating  fairly  tlie  objections  to  it,  os 
apparent  to  him. — 18th  November,  18G8,  R.  M. 
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expanded  more  than  half  an  inch  without  bursting,  when  the  cosine  gayo  waj.  With 
regard  to  what  constitutes  an  original  inyention,  I  would  stato  that  it  is  not  the 
man  who  merely  suggests  that  a  thing  may  be  done,  but  the  man  who  patiently 
works  at  it  untu  he  shows  how  it  can  be  done,  who  is  the  inyentor.  I  might  suggest 
that  you  might  propel  a  railway  train  by  galyanism,  but  if  I  did  nothing  more  than 
that,  I  could  not  claim  to  be  the  inventor  of  a  galvanic  locomotive  engine.  With 
regard  to  the  recommendations  of  the  Ordnance  Select  Committee,  which  Mr.  Mallet 
does  not  seem  to  value,  I  have  to  say,  give  me  as  judges  practical  men,  gentlemen, 
unprejudiced  men,  wlio  will  be  guided  in  their  decisions  by  the  practical  results  of 
experiments  ;  and  not  men  who  have  preconceived  opinions,  no  matter  what  tlicir 
professional  education  may  be.  Something  was  saitl  about  sraooth-boro  guns.  I 
would  merely  remark  that  the  now  calibre  of  the  converted  G4-pounder  is  exactly  the 
same  that  it  was  before,  so  that  if  you  wish  to  fire  a  round  shot  out  of  that 
gim  you  can  do  so,  and  put  in  much  more  powder  than  before.  The  j^reat  mistake 
that  I  made  with  regard  to  chilled  shot  was  in  the  name  which  I  gave  them. 
Had  I  given  them  a  good  distinctive  name,  my  originality  would  never  have  been 
questioned.  If  I  had  called  them  "  refined  iron  shot,"  nobody  would  have  objected 
to  the  term ;  but,  unfortunately,  because  I  produced  refined  iron  shot  in  the  chilled 
shape,  and  because  none  had  been  previously  chilled  in  the  mould,  an  objection  was 
maae.  Mr.  Chruson,  of  Magdeburg,  is  very  much  written  up  in  the  Engineer.  I 
adbnit  that  his  shot  were  chilled ;  his  shot  were  partially  chilled  shot  with  blufi*- 
heads,  while  mine  are,  and  always  were  chilled  pointed  shot.  Last  week  an  English 
gun  was  taken  to  Berlin,  and  was  tried  against  a  Prussian  gun.  The  English  gun 
was  fired  with  43  lb.  charges  and  250  lbs.  projectile ;  the  Prussian  gun  was  fired  with 
45  lbs.  powder,  and  the  weight  of  its  projectile  was  320  lbs.  I  was  informed  that 
the  English,  i.e.,  my  sheUs  went  completely  through  the  target  at  500  yards,  and 
that  the  Prussian  shells  stuck  in  the  target. 

The  CuAiBSf  AK :  I  do  not  know  whether  any  other  gentleman  wishes  to  address 
the  meeting.     If  not,  I  will  make  a  few  observations  as  Chairman. 

Mr.  Mallbt  :  Am  I  precluded  from  making  one  or  two  remarks  with  regard  to 
elasticity  or  extensibility  ? 

The  CnAiBMAN :  Is  it  applicable  to  the  subject  before  us  ? 

Mr.  MjlIXEt  :  It  is  directly  applicable.  Anything  tliat  I  have  said  as  regards 
the  rehitions  between  wrought  iron  internal  tubes  and  cast  iron  external  ones,  will 
applT  equally  well,  whether  you  use  the  terms  elasticity  or  extensibility.  All  that 
euitieity  means,  as  regards  such  questions  as  we  have  before  us,  namely  lineal 
elastieity,  is  simply  how  much  a  thing  that  is  pulled  out  shall  go  back  again. 
Within  certain  limits  everything  that  is  pulled  out  will  go  back.  Tnose  are  called 
the  limits  of  its  elasticity.  If  a  thing  is  pulled  out  beyond  those  limits,  it  ceases 
in  to  £w  to  be  elastic,  it  will  not  go  back  again.  Therefore,  you  may  as  well  call  it 
dasticitj  as  extensibility,  because  the  difierence,  if  any,  depends  simply  upon  the 
degree  to  which  the  thing  is  pulled  out. 

MMJor  Pallibeb  :  May  I  make  one  remark  P  I  interrupt  you  for  one  moment . 
Ton  instanced  glass  as  representing  my  coiled  barrel.  Now,  it  so  happens  that  glass 
is  the  most  elastic  substance  that  we  have.  If  you  drop  down  a  glass  ball  15  feet, 
I  bdieye  it  will  bound  up  13  feet ;  therefore  its  co-efiicient  of  elasticity  may  bo 
represented  as  13  divided  by  15 — perfect  elasticity  being  represented  by  unity. 

The  Chaibmait  :  Captain  Horton  has  not  received  a  reply  from  you  about  open 
tubes. 

Captain  Hobtok  :  My  question  is,  whether  a  gun  is  stronger  for  being  an  open 
tube  at  the  rear,  so  that  it  can  be  employed  as  a  breech-loader  to  propel  round  shot 
at  liigh  velocities,  than^being  closed  at  the  end  and  used  as  a  mu2zle-loading  gun  ? 
I  am  speaking  of  guns  of  laree  size,  and  I  ask  whether  you  think  the  system  of 
breeoh-loading  is  not  applicable  to  guns  on  a  large  scale,  rather  than  to  those  of 
smaller  dimensions  ? 

Major  Pallibeb  :  I  quito  agree  with  you  that  the  groat  desideratum  is  to  obtain 
a  gooid  breech-loader.  And  I  also  agree  with  Mr.  Mallet,  that  in  the  Prussian 
SjTstom  of  breech-loading,  that  form  of  strain  acts  no  further  than  whore  you  cut  the 
barrel  off.  l%ere  is  not  the  help  and  assistance  to  the  arch  that  there  is  here ; 
therefore,  a  tube  cut  off  flush,  like  the  Prussian  tube  is,  must  be  weaker.    On  the 
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other  hand  Uic  French  have  obtained  Tcrj  astonishing  results  with  their  breech- 
loaders. However,  thej  orcntuallj  become  muzzle-loaders.  TIio  breech  screws 
right  up  into  the  bore ;  so  that  I  think  the  French  are  working  in  the  right  directioo 
for  a  breech-loader.  But  until  wc  can  get  a  breech-loader  that  ia  so  absoluielj 
reliable,  that  in  the  heat  and  liurrj  of  action  a  man  cannot  put  it  out  of  order, 
I  think  it  is  far  safer  to  retain  the  prci^eut  muzzle-loader. 

The  Cjiajeman  :  I  must  ray  that,  Tie  wing  as  I  do,  apart  from  all  personal  or 
interested  considerations,  the  papers  which  Major  Palliser  has  read  in  this  Institution, 
the  J  appear  to  me  to  have  this  practical  value,  that  they  set  fortli  to  us  in  dear, 
intelligible,  and  in  fair  language  the  progress  of  his  inventions,  their  processes  ind 
their  failures,  as  well  as  their  successes.  I  think  we  owe  to  him  our  thanks  for  iriut 
he  lias  favoured  us  with  this  evening,  as  much  for  the  description  of  those  guns 
formed  with  wrought-iron  cores  and  cast-iron  bodies  over  them,  as  for  the  descrip- 
tion of  those  remarkably  successful  guns  which  are  manufactured  by  the  insertion 
of  a  wrought-iron  tube  into  a  cast-iron  gim  already  in  existence.  The  ezpsriments 
which  have  produced  these  results,  are  as  valimble  in  regard  to  failures,  for  thej 
point  out  to  us  errors  that  ought  to  bo  avoided,  as  they  are  in  reference  to  their 
successes.  I  do  hope  that,  as  the  Government  acknowledged  Major  Palliser*8  eminent 
services  in  the  invention,  if  I  may  so  ii4»e  the  term^  or  rather  in  the  devdopmeiit 
of  the  invention  of  the  reBned  white  iron  shot,  so  he  will  not  be  allowed  to  be 
a  loser  by  those  valuable  results,  wliich  Iiave  proved  that  cast-iron  over  a  wrougbl- 
ii-on  core  is  not  a  construction  that  can  be  safely  used.  With  regard  to  the 
second  method  by  which  wrought-iron  tubes  are  introduced  into  cast-iron  gass 
already  formed,  I  speak  from  memory,  but  I  think  in  a  paper  read  hero  last  year. 
Dr.  Twisdeii  showed,  tliat  a  construction  of  that  kind  gives  a  gun  double  the 
strength  wliich  it  had  before ;  whereas  wrought-iron  coiled  over  a  cast-iron  gun 
does  not  increase  the  strength  of  the  gun  pesrceptibly ;  that  is,  the  difference  it 
small  in  the  ratio  of  176  to  170.  As  regards  the  two  principles  of  ordnance,  that 
whicli  wo  adopt  secures  penetration  and  long  range,  compared  with  the  Ameiicui 
system,  which  is  that  of  smashing  at  short  distances.  It  was  told  us  a  few 
evenings  ago  in  this  theatre  by  a  gentleman,  whoso  paper  was  received  with  the 
greatest  ai)plau3e,  Captain  Hamilton,  that  our  Cousins  across  the  water,  wbo 
certainly  arc  individually  as  clear-headed  as  most  men,  and  nationally  a«  clear  and 
far-seeing  as  most  nations,  were  giving  up  their  heavy,  large-diameter  spherical 
shot,  their  Eodmans,  Columbiads,  and  Parrott  guns,  and  tlmt  they  were  introducing 
a  com}K>vind  gun,  such  as  we  are  now  making.  1  think  wo  may  be  proud  of  our 
countryman,  Major  Palliser,  and  that  the  Institution  owes  him  a  great  deal  for  having 
made  this  Theatre  the  arena  for  expounding  his  principles.  His  name  will  be  for 
over  associated  in  history  as  one  of  the  great  pioneers  in  the  improvement  of  artillery. 
Speaking  myself  as  an  unprejudiced  man,  the  experiments  which  ho  has  described 
with  the  guns,  constructed  with  wrought-iron  cores  let  into  cast-iron  bodies,  have 
to  my  mind  (iirriod  conviction  with  tbem  ;  and  T  have  no  doubt,  that  as  his  groat 
experimental  knowledge  and  practice  enable  hini  to  go  on,  we  shall  not  sufier  in 
tlie  end  frtmi  not  liaving  trustworthy  guns  for  secondary  puri)Oses  of  defence.  I 
believe  wc  luive  already  got  tru.Htworthy  guns,  and  that  we  shall  probably  have 
those  which  are  more  so.  In  experiments  in  the  mechanical  arts,  it  is  not  possible 
for  any  nation  to  retain  exclusively  that  wliich  they  invent.  Tho  ])rogress  of 
scienie  has  made  such  great  advances,  intercommunication  of  ideas,  is  so  easy, 
and  the  means  of  communication  espeeijilly  by  the  Telegraph  are  so  expeditious, 
Uiat  what  one  nation  invents,  another  nation  can  easily  and  td  onee  ap])roprinte. 
Therefore,  wo  cannot  expect  to  hold  our  own  inventions  exclusively  cither  with 
regard  to  guns,  or  with  regard  to  shot.  Other  nations  will  adopt  them.  But  there 
is  one  thing  they  cannot  da ;  they  cannot  deprive  Mi^or  Palliser  of  the  credit  of 
his  inventions,  which  have  been  advanced  step  by  st^p  on  tho  basis  of  a  practical 
experience  gained  as  he  has  gone  on.  Neither  can  any  other  nation,  as  in  the  case 
of  Captain  Cook,  claim  a  joint  nationality  in  Major  Palliser.  Wo  claim  him 
a«  our  own,  as  we  also  claim  the  merit  of  his  inventions  also.  I  am  sure  I  only 
exprees  the  fe<dinf8  of  this  meeting,  when  we  oiTer  him  our  warmest  tlianks  for 
the  pains  lu)  ha?  tiuceu  in  explaiuing  to  ua  tliis  evening  the  principles  on  which  ho 
has  carried  oa  hif  experimenta. 
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Friday,  Juno  5th,  1868. 
General  SIR  WILLIA:\I  J.  CODRINGTON,  G.C.B.,  in  the  Chair. 


PRIMITIVE  WARFARE,  SECTION  H.  ON  THE  RESEMBLANCE 
OF  THE  WEAPONS  OF  EARLY  RACES ;  THEIR  VARIA- 
TIONS, CONTINUITY,  AND  DEVELOPMENT  OF  FORM. 

By  Colonel  A.  11.  Lake  Fox,  late  Grenadier  Guards. 

General  Remarls, 

In  June  18G7,  I  had  the  honour  of  readinft"  a  paper  at  this  Institution, 
which  has  since  been  published  in  its  Journal,  the  object  of  which 
was  to  point  out  the  resemblance  which  exists  betjveen  the  weaix)ns 
of  flavages  and  early  races  and  the  weapons  with  which  nature  has 
furnished  animals  for  their  defence. 

In  continuation  of  the  same  subject,  my  j^resent  communication  will 
relate  to  the  resemblance  to  each  other  of  the  weapons  of  races  some- 
times widely  separated,  and  of  which  the  connection,  if  it  ever 
existed,  has  long  since  been  consigned  to  obscurity.  I  shall  endea- 
vour to  show,  how  ui  these  several  localities,  which  are  so  remote 
fpom  one  another,  the  progress  of  form  has  been  developed  upon  a 
similar  plan  and,  though  to  all  ap[jearance  indei)endently,  yet  that 
under  like  conditions  like  results  have  been  produced,  and  that  the 
weapons  and  implements  of  these  races  will  sometimes  be  found  to 
bear  so  close  a  resemblance  to  each  other,  as  often  to  suggest  a  com- 
munity of  origin  where  no  such  common  origin  can  have  existed, 
unless  at  the  very  remotest  period. 

We  shall  thus  be  brought  to  the  consideration  of  the  great  problem 
of  our  day,  viz.,  the  origin  of  mankind,  or  rather  the  origin  of  the  human 
arts;  for  the  question  of  man's  origin,  whether  he  was  himself  created 
or  developed  from  some  prior  form,  whether  since  the  period  of  his 
first  appearance  he  has  by  variation  separated  into,  distinct  races,  or 
whether  the  several  races  of  mankind  were  separately  created,  are 
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questions  which,  however  closely  allied,  do  not  of  necessity  fonn  part 
of  our  present  subject.  It  has  to  deal  solely  with  the  origin  of  the  arts 
and  more  particularly  with  the  ait  of  war,  which  in  the  infancy  of 
society  belonged  to  a  condition  of  life  so  constant  and  uniyersal  as  to 
embrace  within  its  sphere  all  other  arts,  or  at  least  to  be  so  intimately 
connected  with  them  as  to  require  the  same  treatment,  the  tool  and  the 
weapon  being,  as  I  shall  presently  show,  often  identical  in  the  hands 
of  the  primeval  savage. 

Those  prefatory  remarks  are  necessary  because  it  will  be  seen  that 
the  p^eneral  observations  I  am  about  to  offer  on  the  subject  are  fully  as 
appHcable  to  the  whole  range  of  the  industrial  arts  of  mankind  as  to 
the  art  of  war.  My  illustrations,  however,  will  be  taken  exclusively 
from  weapons  of  war. 

Is  not  the  world  at  the  present  time  and  has  it  not  always  been  the 
scene  of  a  continuous  progress  ?  Have  not  the  arts  grown  up  from 
an  obscure  origin,  and  is  not  this  growth  continuing  to  the  present 
day? 

This  is  the  question  which  lies  at  the  very  threshold  of  our  subject, 
and  we  must  endoavouE  to  treat  it  by  the  light  of  evidence  alone,  apart 
from  all  considerations  of  a  traditional  or  poetic  character. 

I  do  not  propose  here  to  enter  into  a  disquisition  upon  the  functioBS 
of  the  human  mind.  But  it  must  I  think  be  admitted^  that  if  man 
possessed  from  the  first  the  same  nature  that  belongs  to  him  at  the 
present  time,  be  must  at  the  conunencement  of  his  career  in  this 
world  have  been  destitute  of  all  creative  power.  The  mind  has  never 
been  endowed  with  any  creative  faculty.  The  only  powers  we  possess 
arc  those  of  digesting,  adapting,  and  applying  by  the  intellectual 
faculties,  the  experience  acquired  through  the  medium  of  the  senses. 
We  come  into  the  world  helpless  and  speechless,  possessing  only  in 
common  with  the  brutes,  such  instincts  as  are  necessary  for  the  bare 
sustenance  of  life  under  the  most  facile  conditions ;  all  that  follows 
afterwards  is  dependent  purely  on  experience. 

Whether  we  afterwards  become  barbarous  or  civilized,  whether  we 
follow  a  hunting,  nomadic,  or  agricultural  life,  whether  we  embrace 
this  religion  or  that,  or  attain  proficiency  in  any  of  the  arts,  all  this 
is  dependent  purely  on  the  accident  of  our  birth  which  places  us  in  a 
position  to  build  upon  the  experience  of  our  ancestors,  adding  to  it  the 
experience  acquired  by  ourselves.  For  although  it  is  doubtless  true 
that  the  breeds  of  mankhid,  like  the  breeds  of  our  domestic  animals, 
by  continued  cultivation  during  many  generations  have  improved,  and 
that  by  this  means  races  have  been  produced  capuV)le  of  Imug 
educated  to  a  higher  degree  than  those  which  have  remained  uncivi- 
lized, this  does  not  alter  the  fact  that  it  is  by  experience  alone,  con- 
scions  or  unconscious,  wolf  imposed  or  compulsory,  and  by  a  process 
of  slow  and  laborious  induction,  that  we  arrive  at  the  degree  of  per- 
fection to  which  according  to  our  opportunities  and  our  relative  endow- 
ments, we  ultimately  attain. 

The  amount,  therefore,  which  any  one  individual  or  any  one  genera- 
tion is  capable  of  adding  to  the  civilization  of  their  age  must  be 
immeasurably  small,  in  comparison  with  what  they  derive  from  it. 
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I  could  not  perhaps  appeal  to  an  audience  more  capable  of  appre- 
ciating the  truth  of  these  remarks  than  to  the  members  of  an  Institu- 
tion, the  object  of  which  is  to  examine  into  the  improvements  and  so- 
called  inventions  which  are  from  time  to  time  effected  in  the  machinery 
and  implements  of  war. 

How  often  does  any  proposal  or  improvement  come  before  this 
Institution  which,  after  investigating  its  antecedents,  is  found  to 
possess  originality  of  design  ?  Is  it  not  a  fact  that  even  the  most 
ingenious  and  successful  inventions  turn  out  on  enquiry  to  be  mere 
adaptations  of  contrivances  already  existing,  or  that  they  are  pro- 
duced by  applying  to  one  branch  of  industry  the  principles  or  the 
contrivances  which  have  been  evolved  in  another  ?  I  think  that  no  one 
can  have  constantly  attended  the  lectures  of  this  or  any  similar  In- 
fltitation,  without  becoming  impressed,  above  all  things,  with  the 
want  of  originally  observable  amongst  men,  and  with  the  great  calls 
which,  even  in  this  age  of  cultivated  intellects  and  abundant  materials 
to  work  upon,  all  inventors  are  obhged  to  make  upon  those  who  have 
preceded  them. 

Since  then  we  ourselves  are  so  entirely  creatures  of  education,  and 
derive  so  little  from  our  own  unaided  resources,  it  follows  that  the 
first  created  man,  if  similarly  constituted,  having  no  antecedents  from 
which  to  derive  instruction,  could  not,  without  external  aid,  have 
made  any  material  or  rapid  advance  towards  the  initiation  of  the 
arts. 

So  fully  has  the  truth  of  this  been  recognised  by  those  who  are  not 
th^nselves  advocates  for  the  theory  of  development,  that  in  order  to 
account  for  the  very  first  stages  of  human  progress  they  have  found 
it  necessary  to  assume  the  hypothesis  of  supernatural  agency ;  such 
we  know  was  the  belief  of  the  classical  pagan  nations,  who  attributed 
the  origin  of  many  of  the  arts  to  their  goda ;  such  we  know  to  be  the 
trftdition  of  many  savage  and  semi-civilized  nations  of  modern  times 
that  have  attained  to  the  first  stages  of  cultm'c.  But  we  have 
already  disposed  of  this  hypothesis  at  the  commencement  of  these 
lemarics,  by  deciding  that  our  arguments  should  be  based  solely  upon 
evidence.  We  are,  therefore,  under  the  necessity  of  assuming,  in  the 
absence  of  any  evidence  to  the  contrary,  that  none  but  the  agencies 
which  help  us  now  were  at  the  disposal  of  our  first  ancestors,  and  the 
alternative  to  which  we  must  have  recourse  is  that  of  supposing  that  the 
progress  of  those  days  was  immeasurably  slower  than  it  is  at  present, 
and  that  vast  ages  must  have  elapsed  after  the  first  appearance  of 
man  before  he  began  to  show  even  the  first  indications  of  a  settled 
advance. 

Yet  the  complex  civilization  of  our  own  time  has  been  built  on  the 
foundations  that  were  laid  by  these  aborigines  of  oiu*  species,  while 
the  brute  creation  may  be  said  to  have  pi-oduced  little  more  than  was 
necessary  to  their  own  wants  or  those  of  their  immediate  offspring. 
Man  has  been  the  agent  employed  in  a  work  of  continuous  progrcs- 
flion.  Generation  has  succeeded  generation,  and  race  has  succeeded 
race,  each  contributing  its  quota  to  the  fabrication  of  the  edifice  and 
then  giving  place  to  other  workmen.    But  the  progress  of  the  edifice 
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itself  has  never  ceased,  it  has  gone  on,  I  maintain,  contrary  to  the 
opinion  of  some  writers  of  our  day ;  always  in  fulfilment  of  one  vast 
design.     It  is  a  work  of  all  time. 

To  study  it  comprehensively,  we  must  devote  ourselves  to  the  con- 
templation of  the  edifice  itself,  and  set  aside  the  study  of  mankind 
for  separate  treatment,  for  it  is  evident  that  man  has.  been  fashioned, 
not  as  the  designer,  but  simply  as  the  unconscious  instrument  of  its 
erection.  Each  individual  has  been  impelled  by  what, — viewed  in  this 
light, — may  be  regarded  as  instincts  suflScient  to  stimulate  him  to 
labour,  but  falling  immeasurably  short  of  a  comprehensive  knowledge 
of  the  great  scheme,  towards  which  he  is  an  unconscious  contributor. 
Of  this  he  knows  no  more  than  the  earthworm  knows  it  to  be  its 
function  to  cover  the  crust  of  the  earth  with  mould,  or  the  small 
coral  polypus  knows  that  it  is  engaged  in  the  erection  of  a  barrier 
reef.  No  comprehensive  scheme  of  progress  need  be  searched  for  in 
the  pigmy  intellect  of  man,  and  if  we  are  ever  destined  to  acquire  any 
knowledge  of  the  laws  which  influence  the  growth  of  civilization,  we 
must  look  for  them  in  an  investigation  of  the  phenomenon  itself,  by 
studying  its  phases  and  the  sequence  of  its  mutations.  In  short  we 
must  apply  to  the  whole  range  of  human  culture,  to  the  arts,  whether 
of  peace  or  war,  the  same  method  which  has  already  been  applied 
with  some  success  to  the  history  of  language. 

It  has  been  shown  that  the  speech  of  our  own  day  has  been  the 
work  of  many  generations  and  of  innumerable  distinct  races ;  its  roota 
are  traceable  in  the  utterances  of  the  untutored  savage.  No  nation 
ever  consciously  invented  a  grammar,  and  yet  language  has  been 
shown  to  be  capable  of  being  treated  as  a  science  of  natural  growth, 
having  its  laws  of  mutation  and  development,  never  dreamt  of  by 
any  of  the  many  myriads  of  individuals  that  have  unconsciously  con- 
tributed to  the  formation  of  it.  May  not  all  the  products  of  human 
intellects  in  the  aggregate  be  made  amenable  to  the  same  treatment, 
and  like  language  be  found  to  be  influenced  by  laws  of  evolution  and 
progress  ? 

That  these  remarks  are  not  merely  speculative,  that  the  progress 
of  civilization  has  been  continuous  and  connected,  while  the  races 
which  have  been  engaged  in  the  formation  of  it,  like  individuals,  have 
had  their  periods  of  birth,  maturity,  and  decay,  is  sufliciently  proved 
by  history. 

In  Egypt  and  in  Assyria,  we  see  the  remains  of  ancient  and  formerly 
populous  cities,  where  now  the  nomadic  Arab  pitches  liis  tent  or 
wanders  with  his  flocks,  thus  showing  that  relapses  of  civilization  nmst 
have  occurred  in  those  particular  localities  where  such  phenomena  are 
observed.  But  we  know  also  from  history  that  the  civilization  which 
once  flourished  in  those  countries  did  not  expire  there,  but  was  trans- 
ferred thence  to  other  places;  that  the  culture  of  Assyria  and  of 
Egypt  passed  into  Greece  and  developed  there ;  that  from  Greece  it 
extended  to  Rome,  and  in  the  hands  of  a  new  people  passed  through 
fresh  phases ;  that  after  the  destruction  of  the  Roman  empire  it  lay 
dormant  for  many  ages,  only  to  rise  again  on  its  original  basis  extended 
and  fertilized  by  the  introduction  of  fresh  blood;  that  we  ourselves 
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are  the  inheritors  of  the  same  arts,  customs,  and  institutions,  modified 
and  improved ;  and  finally  that  civilization  expanding  in  all  directions, 
as  it  continues  to  move  westward,  is  now  in  process  of  being  received 
l>ack  by  those  ancient  countries  in  which  it  originated,  in  a  condition 
far  more  varied  and  diversified  than  it  could  ever  have  become,  had  it 
been  confined  to  a  single  people  or  coimtry. 

Passing  now  from  the  known  to  the  unknown,  we  come  to  the 
study  of  pre-lustoric  times  prepared  to  find  that  every  fresh  discovery 
helps  US  to  trace  backwards  the  arts  of  mankind  in  unbroken  con- 
tinuity towards  theij:  source.' 

Commencing  with  the  Saxon  and  the  Celt,  and  passing  from  these 
to  the  lake  dwellers,  and  on  to  the  inhabitants  of  caves,  races  whose 
fluccessive  periods  of  existence  are  determined  chiefly  by  the  animals, 
with  which  their  remains  are  associated,  we  find  that  according  to 
their  antiquity,  they  appear  to  have  lived  in  a  lofrer  and  lower  con- 
dition of  culture,  until  in  the  drift  period,  coeval  with  the  extinct 
mammoth  and  the  woolly  haired  rhinoceros,  we  find  the  earliest 
traces  of  man,  scanty  and  unsatisfactory  though  they  be,  yet  sufii- 
cient  to  show  that  he  must  have  existed  in  a  state  so  rude,  as  to 
have  devised  no  better  implements  than  flints  pointed  at  one  end,  and 
held  in  the  hand. 

These  successive  pre-historic  stages  of  civilization  have  been  divided 
into  the  stone,  the  bronze,  and  the  iron  ages  of  mankind.  The  evidence 
upon  which  this  classification  is  based,  has  been  so  ably  set  forth  in 
the  works  of  Sir  John  Lubbock  and  others,  that  I  need  not  refer  to  it 
further  than  to  state  that,  in  my  treatment  of  the  origin  and  develop- 
ment of  the  weapons  of  war,  I  shall  in  a  great  measure  follow  the  same 
arrangement.  But  I  shall  endeavour  to  trace  the  development  of  form 
rather  than  the  material  of  weapons,  and  to  show  by  examples  taken 
from  various  distinct  periods,  and  especially  by  illustrations  taken 
from  existing  savages,  the  various  agencies  which  appear  to  have 
operated  in  causing  progression  during  the  earliest  ages  of  man- 
kmd. 

Of  these,  the  first  to  be  considered,  is  undoubtedly  the  utilization 
and  imitation  of  natural  fonns.  Nature  was  the  only  instructor  of 
primeval  man. 

In  my  previous  paper,  I  discussed  this  subject  at  some  length, 
giving  many  examples  in  which  the  weapons  of  animals  have  been 
employed  by  man.  But  besides  these  weapons  derived  from  animals, 
primeval  man  must  no  doubt  at  first  have  employed  the  natural  forms 
of  wood  and  bone,  and  of  stones  either  fractured  by  the  frost,  or  rolled 
into  convenient  forms  u[x)n  the  sea-shore. 

This  principle  of  the  utilization  and  imitation  of  natural  forms 
appears  to  bear  precisely  the  same  relationship  to  the  development  of 
the  arts,  that  in  the  science  of  language,  onomatopa?ia  has  been  shown 
to  bear  to  the  growth  and  development  of  articulate  speech.  In  the 
attempt  to  trace  language  to  its  origin,  onomatopoeia,  or  the  imitation 
of  the  soimds  of  animals  and  of  nature,  appears  not  only  to  have  been 
the  chief  agent  in  initiating  the  growth  of  language,  but  it  has  also 
served  to  enrich  it  from  time  to  time,  so  that  even  to  this  day,  poetry 
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and  eloquence  in  a  great  measure  depend  on  the  employment  of  it 
But  apart  from  this,  language  has  had  an  independent  and  systematic 
growth  of  its  own. 

So  in  like  manner,  men  not  only  drew  upon  nature  for  their  ideas  in 
the  infancy  of  the  arts,  but  we  continue  to  copy  the  forms  and  con- 
trivances of  nature  with  advantage  to  this  day.  But  apart  from  Uiis, 
we  must  look  for  an  independent  origin  and  growth,  in  which  form 
succeeded  form  in  regular  continuity.  Many  a  lesson  has  still  to  be 
learnt  from  the  book  of  nature,  the  pages  of  which  are  sealed  to  us 
imtii  by  the  natural  growth  of  knowledge,  we  acquire  the  power  of 
reading  and  applying  them.  Imitation  therefore,  though  an  important 
element  in  the  initiation  of  the  arts,  would  not  alone  be  sufficient  to 
account  for  the  phenomenon  of  progress. 

The  next  principle  which  we  shall  have  to  consider,  is  that  of  varia- 
tion. Amongst  aU  the  products  of  the  most  primitive  races  of  man,  we 
find  endless  variations  in  the  forms  of  their  implements,  all  of  the 
most  trivial  character.  A  Sheffield  manufacturer  informed  me,  that  he 
had  lately  received  a  wooden  model  of  a  dagger-blade  from  Mogadore, 
made  by  an  Arab,  who  desired  to  have  one  of  steel  made  exactly  like 
it.  Accordingly,  my  informant  thinking  that  he  had  found  a  convenient 
market  for  the  sale  of  such  weapons,  constructed  some  hundreds  of 
blades  [of  exactly  the  same  pattern.  On  arriving  at  their  destination, 
however,  they  were  found  to  be  unsaleable.  Although  precisely  of  the 
type  in  general  use  about  Mogadore,  and  all  of  which  to  the  European 
eye  would  be  considered  alike,  their  uniformity  rendered  them  unsuited 
to  the  requu^ements  of  the  inhabitants,  each  of  whom  piqued  himself 
upon  possessing  his  own  particular  pattern,  the  peculiarity  of  which 
consisted  in  having  some  almost  imperceptible  difference  in  the  curve 
or  breadth  of  the  blade. 

In  the  earliest  stages  of  art,  men  would  of  necessity  be  led  to  the 
adoption  of  such  varieties  by  the  constantly  differing  forms  of  the 
materials  in  which  they  worked.  The  uncertain  fractures  of  flint,  the 
various  curves  of  the  trees  out  of  which  they  constructed  their  clubs, 
and  the  different  forms  of  bones,  would  lead  them  imperceptibly  towards 
the  atioptiou  of  fresh  tools.  Occasionally  some  form  would  be  hit 
upon,  which  in  the  hands  of  its  employer,  would  be  found  more  con- 
venient for  use,  and  which  by  giving  the  possessor  of  it  some  advan- 
tage over  his  neighbours,  would  commend  itself  to  genei*al  adoption. 
Thus  by  a  process,  resembling  what  Mr.  Darwin,  in  his  late  work,  has 
termed  "  unconscious  selection,"  rather  than  by  premeditation  or  de- 
sign, men  would  be  led  on  to  improvement.  By  degrees  some  forms 
would  be  found  best  adapted  to  one  pursuit,  aad  some  to  another ;  one 
would  be  used  for  grubbing  up  roots,  another  for  breaking  shells, 
another  for  breaking  heads ;  modes  of  procedure  accidentally  hit  upon 
in  one  class  of  occupation,  would  suggest  improvements  in  another,  and 
thus  analogy,  coming  to  the  aid  of  accidental  variation,  would  give  an 
impulse  to  progress.  Thus  would  commence  that  ramification  of  the 
arts,  occupations,  and  sciences  which  developing  simultaneously  and 
assisting  each  other,  has  bom  fruit  in  the  civilization  of  our  own  times* 

I  am  aware  that  it  will  be  found  extremely  difficult  to  realize  a  con- 
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dition  of  hnmaD  existence  so  low  as  that  which  I  am  supposing,  and 
that  many  persons  will  deny  the  possibility  of  mankind  having  ever 
existed  in  a  condition  so  helpless  as  to  have  been  incapable  of 
designing  the  simple  weapons  which  we  find  in  the  hands  of  savages  at' 
the  present  day.  It  is  as  difficult  to  place  one's  self  in  the  position  of  a 
being  infinitely  one's  inferior,  as  of  a  being  greatly  one's  superior  in  intel- 
lect ^'  Few  persons,^  savs  Professor  Max  Miiller,  ^^  understand  children, 
still  fewer  antiquity."  Our  own  experience  cannot  save  us  in  estimatmg 
the  powers  of  either,  for  long  before  the  period  of  which  we  have  the 
earliest  recollection,  we  had  ourselves  undergone  a  course  of  imcon- 
scious  education  in  the  arts  of  a  civilized  community ;  our  very  first 
utterances  were  in  a  language  which  was  in  itself  the  complex  growth 
of  ages,  and  the  improvement  of  our  natural  faculties  resulting  from 
the  continued  cultivation  of  our  race,  enhances  the  difficulty  we  find  in 
appredating  the  condition  of  our  first  parents. 

Another  fertile  source  of  variation  arises  from  errors  in  successive 
copies.  At  a  time  when  men  had  no  measures  or  other  appliances  to 
assist  them  in  copying  correctly,  and  were  guided  only  by  the  eye,  an 
implement  would  soon  be  made  to  assume  a  very  different  appearance. 
Mr.  Evans  has  shown  in  liis  work  on  '^  Ancient  British  Coins "  how 
the  head  of  Medusa,  copied  originally  from  a  Greek  coin,  was  made  to 
pass  through  a  series  of  apparently  meaningless  hieroglyphics,  in  which 
the  original  head  was  quite  lost,  and  was  ultimately  converted  into  a 
chariot  and  four.  We  must  not,  however,  attribute  all  variation  to 
this  cause,  for  I  quite  agree  with  a  remark  made  by  Mr.  Rawlinson  in 
lus  "  Five  Ancient  Monarchies,"  that  such  varieties  are  more  frequently 
noticed  in  cases  where  the  contrivance  is  of  home  growth,  tnan  in 
those  which  are  derived  from  strangers. 

The  third  point  which  we  shall  have  to  consider  in  relation  to  con- 
tinuity, is  the  retarding  element.  Under  this  head,  incapacity  must 
nt  all  times,  and  especially  in  the  infancy  of  society,  have  plavcd  the 
diief  part.  But  as  civilization  progressed,  other  agencies  would  come 
in  to  influence  the  same  result,  prejudice,  force  of  habit,  principles  of 
conservatism  in  which  we  have  been  told  by  Mr.  Mill  that  all  the 
dull  intellects  of  the  world  habitually  ensconce  themselves,  a  thousand 
interests  of  a  retarding  tendency,  rise  up  at  the  same  time  as  those 
having  a  progressive  influence,  and  prevent  our  advancing  by  other 
than  well-measured  paces. 

The  resultant  of  these  contending  forces  is  continuity.  If  we  could 
but  put  together  the  missing  links ;  if  we  could  revive  contrivances 
that  have  died  at  then:  birth,  and  expose  piracies ;  if  we  could  pene- 
trate the  haze  that  is  so  often  tlirown  over  continuity  by  great  names, 
absorbing  to  themselves  the  credit  of  contrivances  that  belong  to 
others,  and  thereby  causing  it  to  appear  that  progress  has  advanced 
with  great  strides,  where  creeping  was  in  reality  the  order  of  the  day ; 
we  should  find  that  there  is  not  a  single  work  of  man's  hand  which  has 
not  its  history  of  slow  and  continuous  development,  capable  of  being 
traced  back,  like  branches  of  a  tree,  to  its  junction  vrith  others,  and 
so  on  until  the  roots  of  all  are  found  to  lie  in  the  simplest  contrivances 
of  primeval  man. 
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But  we  must  not  expect  that  we  shall  be  able,  in  the  existing  state  of 
knowledge,  to  trace  this  continuity  from  first  to  last,  for  the  links  that 
are  lost,  tar  exceed  in  number  those  which  remain.  The  task  may  be  com- 
pared to  that  of  putting  together  the  fragments  of  a  tree  that  has  been 
cut  up  for  firewood,  and  of  which  the  greater  part  has  been  burnt.  It  is 
only  here  and  there,  after  diligent  search,  that  we  may  expect  to  find  a 
few  pieces  fitting  in  such  a  manner  as  to  prove  that  they  belonged  to 
the  same  branch.  We  do  not,  on  that  accoimt,  abandon  our  conviction 
that  the  tree  once  grew,  that  every  large  branch  was  once  a  small 
twig,  and  that  every  limb  developed  by  a  natural  process  into  the 
form  in  which  we  find  it.  The  diflSculty  we  have  to  contend  with,  is 
precisely  that  which  the  geologist  experiences  in  tracing  his  paleeonto- 
logical  sequence.  But  it  is  far  gi'eater,  for  natural  history  has  been  long 
studied,  and  the  materials  upon  which  Mr.  Darwin  founds  his  celebrated 
hypothesis  have  been  in  process  of  collection  for  many  generations. 
But  continuity,  in  relation  to  the  arts,  can  scarcely  yet  be  said  to  be 
established  as  a  science.  The  materials  for  the  science  have  not  yet 
been  even  classified,  and  classification  is  a  process  which  must  always 
precede  continuity  in  the  study  of  nature.  Classification  defines  the 
margin  of  our  ignorance ;  continuity  results  from  the  extension  of  know- 
ledge by  bridging  over  the  distinction  of  classes.  Travellers,  for  the 
most  part,  have  been  in  the  habit  of  bringing  home,  as  curiosities,  the 
most  remarkable  specimens  of  weapons  and  implements,  without  much 
regard  to  their  history  or  the  evidence  they  convey,  and  their  descrip- 
tions of  them,  as  a  general  rule,  have  been  extremely  meagre.  Until 
quite  recently,  the  curatore  of  our  etlmographical  museums  have  aimed 
more  at  the  collection  of  unique  specimens,  serving  to  exhibit  well- 
marked  differences  of  form,  than  such  as  by  their  resemblance  enable 
us  to  trace  out  community  of  orig^in.  The  arrangement  of  them  has 
been  almost  universally  bad,  and  has  been  calculated  rather  to  display 
the  several  articles  to  advantage,  on  the  principle  of  shop  windows, 
than  to  facilitate  the  deductions  of  science.  The  antiquities  of  savage 
.races,  moreover,  have  as  yet  been  almost  wholly  unstudied. 

Notwithstanding  these  difficulties,  we  are  able  to  catch  glimpses  of 
evidence,  here  and  there,  which  when  put  together  systematically,  and 
when  the  vestiges  of  antiquity  are  illustrated  by  the  implements  of 
existing  savages,  will,  I  tnist,  be  foimd  sufficient  to  warrant  the  prin- 
ciples for  which  I  contend. 

Combination  of  Tool  and  Weapon, 

In  the  earliest  ages  of  mankind,  when  all  men  were  warriors,  and 
before  the  division  of  labour,  consequent  on  civilization,  had  s(^i)arated 
the  arts  of  peace  and  war  into  distinct  professions,  we  must  expect  to 
find  the  same  implement  frequently  employed  in  the  capacity  of  ]M)tli 
tool  and  weapon.  Even  long  after  the  v(^ry  earHest  ages  of  which  wv. 
have  any  historical  or  archaeological  record,  we  often  lind  a  coinhina- 
tion  of  tool  and  weapon  in  the  same  forms,  especially  amongst  those 
senii-civiUzed  and  savage  races  of  our  own  times,  whom  we  regard  as 
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the  representatives  of  antiquity.  The  battles  of  liberty,  from  the  age 
of  the  Jews  and  Philistines  down  to  the  time  of  the  last  Hungarian 
revolution,  have  always  been  fought  by  the  subject  people  with 
weapons  made  out  of  the  implements  of  Imsbandry.  We  read  in  the 
first  of  Samuel,  chapter  xiii,  "  Now  there  was  no  smith  found  in  all  the 
*'  land  of  Israel,  for  the  Philistines  said,  lest  the  Hebrews  make  them 
"  swords  or  spears ;  but  all  the  Israelites  went  down  to  the  PhiUstines 
"  to  sharpen  every  man  his  share "  (the  blade  of  the  ploughshare), 
**  and  his  coulter'*  (a  kind  of  knife),  "and  his  axe,  and  his  mattock" 

(a  kind  of  pickaxe) "  So  it  came  to  pass,  in  the  day  of 

*'  battle,  that  there  was  neither  sword  nor  spear  found  in  tlie  hand  of 
*'  any  of  the  people  that  were  with  Saul  and  Jonathan."  In  the 
revolts  of  the  German  peasantry,  in  the  fifteenth  and  sixteenth  centu- 
ries, the  bands  of  insurgents  armed  themselves  with  threshing  flails 
and  scythe  blades.  In  1794  and  1831,  the  Pohsh  peasantry  were 
similarly  armed  ;*  and  it  was  from  such  implements  of  husbandry  that 
weapons  like  the  military  flail,  the  bill,  and  the  yatagan,  derived  their 
origin.  In  the  recent  outbreak  in  Jamaica,  which,  had  it  not  been  ably 
and  powerfully  put  down,  would  have  led  to  the  destniction  of  the 
whole  white  population,  the  negroes  armed  themselves  with  weapons 
of  husbandry.  In  the  proclamation  of  Paul  Bogle,  he  says :  "  Every 
*'  one  of  you  must  leave  your  house,  take  your  guns ;  who  don't  have 
*'  guns,  take  cutlasses."  The  cutlasses  liere  referred  to,  were  the  imple- 
ments used  for  cutting  the  sugar  cane,  sharp  on  the  concave  edge,  and 
are  the  same  which,  having  been  used  as  weapons  by  the  negroes  in 
their  own  country,  have  continued  to  be  employed  by  them  ever  since. 
In  like  manner,  we  learn  from  Symmes'a  embassy  to  Ava,  in  1795,t  that 
the  Burmese  use  the  sabre  both  for  warlike  purposes,  as  well  as  for 
catting  bamboos,  felling  timber,  &c. ;  it  is  the  constant  companion  of 
the  inhabitants  for  all  purposes,  and  they  never  travel  without  it.  In 
B<»iieo,  the  peculiar  sword-like  weapon,  called  the  paraiigilang,  is  used 
both  as  a  weapon,  and  also  for  felling  trees,  and  the  axe  of  this  country 
is  constructed  so  that,  by  turning  it  on  the  helve,  it  can  be  used  either 
as  a  weapon  or  as  a  cai-penter's  axe.  In  like  manner,  the  Caffre  axe- 
blade,  by  simply  altering  its  position  in  the  handle,  is  used  either  as  a 
weapon,  or  for  tilling  the  ground.  The  North  American  Indian  toma- 
hawk, like  the  Caffre  axe,  is  used  for  many  different  purposes ;  the 
spear  head  of  the  Caffre  assegai  is  the  knife  that  is  used  for  all  ])urposes 
of  manufacture,  and  Captain  Grant  says  that  the  Watusi  of  East  Cen- 
tral Africa  make  all  their  baskets  with  their  spear  heads.  +  The 
weapons  edged  with  sharks'  teeth,  to  which  I  referred  in  my  fonner 
pai)er,  are  used  in  the  Marquesas  and  other  of  the  South  Sea  Islands, 
as  much  for  cutting  up  fish  and  carcasses  as  for  warlike  purposes. § 
Dr.  Klemm,  in  his  valuable  work  on  savage  and  early  weai)ons, 
descril>es  the  wooden  pick  used  by  the  inhabitants  of  New  Caledonia 
both  as  a  weapon,  and  also  for  tilling  the  ground,  and  he  gives  reasons 
for  supposing  that  in  Eg\T)t  and  many  other  parts  of  the  world,  the  form 

*  Klemm.  t  Pinkcrton  toI.  ix,  p.  50D. 

X  Walk  acroas  Africa,  p.  78.  §  Klemm. 
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of  the  plough  was  origmally  derived  from  that  of  the  hatchet  or  hoe,  used 
for  tilling  purposes.  The  hoe  used  in  East  Central  Africa,  which  also, 
like  the  Caffre  axe,  serves  as  a  medium  of  exchange  in  lieu  oi  money, 
evidently  derived  its  foim  from  that  of  a  spear  or  arrow  head.  The 
spade  formerly  used  in  this  country,  and  represented  in  old  {Hctuies, 
and  which  is  still  used  as  a  shovel  in  Ireland,  is  a  pointed  spear-like 
instrument,  and  the  loy  or  spade  still  used  in  all  parts  of  Ireland  is 
haftad  exactly  in  the  same  manner  as  the  bronze  celt  of  pre-historic 
times.  Dr.  Elemm  gives  an  illustration  of  an  axe  used  by  the  Norwe- 
gian peasants  both  as  a  tool  and  weapon.  Speke  describes  the  Usoga 
tribe  as  being  armed  with  huge  short  handed  spears,  adapted  rather 
for  digging  than  for  war ;  and  Barth  describes  the  Bomonese  troops  in 
Central  Africa  digging  holes  with  their  spears,  and  employing  them  in 
searching  for  water.  The  Australian  '^  dowak,"  a  kind  of  club  with  a  ffint 
attached,  combines  the  purposes  of  a  tool  and  weapon.  We  know  from 
the  short  sticks  upon  which  the  small  arrow  heads  of  quartz  found  in  the 
Peruvian  tombs  are  mounted,  that  they  must  have  been  used  as  knives 
as  well  as  for  missile  purposes.  Professor  Nilsson  says  that  fiint- 
bai'bcd  arrow  heads,  of  precisely  the  same  form,  are  used  by  the  inhabi- 
tants of  Terra  del  Fuego  as  knives,  and  Mr.  Stephens,  in  his  travels  in 
Central  America,  shows  reason  for  supposing  that  the  largo  stone  idols 
in  Copau,  were  carved  with  similar  arrow  points,*  no  other,  instrument 
capable  of  being  used  for  such  a  purpose  having  been  found  m  the 
neighbourhood. 

Examples  of  this  class  of  evidence  might  be  multiplied  ad  infinittm; 
but  enough  has  already  been  said  to  afford  good  grounds  for  behoving 
that  many  of  the  implements  of  stone  and  bronze  which  arc  found  in 
the  soil,  may  have  been  used  for  a  great  variety  of  purposes,  and  that, 
C8i)ecially  in  the  earliest  stages  of  culture >  we  must  be  careful  how  we 
attribute  especial  purposes  to  tools  and  weapons  because  they  appear 
to  differ  from  each  other  slightly'in  form.  This  is  more  especially  so  when, 
as  is  almost  invariably  the  case,  the  several  distinct  types  are  found- 
when  a  sufficient  number  of  them  are  collected  and  arranged — to  pass 
almost  imperceptibly  into  each  other  by  connecting  luiks,  showing  that 
the  differences  obsen'able  between  any  two  implements  of  the  same 
class,  when  brought  together  and  contrasted,  are  rather  due  to  the  opera- 
tion of  a  law  of  variation  and  development  in  the  fabrication  of  the  tool 
itself,  than  to  an  intention  on  the  part  of  the  constructor  to  adapt  it  to 
particular  purposes,  and  that  its  application  to  such  especial  purposes 
must  have  followed,  rather  than  itself  have  influenced,  the  development 
of  the  tool. 

Tramition  from  the  Drift  to  the  Celt  Type  (Plate  XVII). 

My  iirst  illustration  must  of  necessity  be  taken  from  the  flint  imple- 
ments of  the  drift,  the  earhest  records  of  human  workmanship  that  the 
researches  of  science  have  as  yet  revealed  to  us.  These,  to  use  tht^ 
words  of  Sir  Charles  Lyell,  "  were  probably  used  as  weapons  both  of 

*  "Sicphcnfl'  Travclf  in  Contral  America,"  page  94. 
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**  war  and  the  chase,  to  grab  roots,  cut  down  trees,  or  scoop  out 
**  canoes."* 

I  will  not  attempt  during  the  brief  time  allotted  to  me  on  the  present 
occasion,  any  detailed  account  of  the  evidence  of  the  antiquity  of  these 
weapons,  assuming  that  the  works  of  Sir  Charles  Lyell,  and  Sir  John 
Lubbock,  will  have  rendered  this  subject  more  or  less  familiar  to  most 
persons  at  the  present  day,  but  I  wiU  confine  myself  to  pointing  out 
the  indications  of  variation  and  of  improvement  observable  in  the  im- 
plements themselves. 

I  have  arranged  upon  Sheet  No.  1  of  illustrations  (Plate  xvii),  a 
series  of  specimens  of  the  same  type  from  nearly  every  part  of  the  globe. 

All  the  figures  given  in  these  illustrations  are  traced  from  the  imple- 
ments themselves,  and  reduced  by  photography ;  they  may  therefore  be 
regarded  as  fac  similes,  a  point  of  great  importance  when  our  subject 
has  to  deal  with  the  minute  gradations  of  difference  observable  between 
them.  Figures  1  to  11  are  of  the  drift  type.  Casts  of  the  originals  of 
some  of  them,  and  specimens  of  the  implements  themselves,  are  also 
upon  the  table  for  comparison. 

I  may  here  acknowledge  the  great  obligations  I  am  midcr  to 
Mr.  Franks  for  the  facilities  he  has  afforded  me  in  drawing  many 
of  these  specimens  in  the  Christy  Collection,  to  Dr.  Watson  for  a 
similar  permission  in  regard  to  the  valuable  collection  of  arms  in  the 
India  Museum,  and  also  to  Dr.  Birch  of  the. British  Museum.  A  large 
proportion  of  my  illustrations  are  taken  from  the  excellent  Museum  of 
this  Institution,  and  others  are  from  my  own  collection. 

Of  the  drift  specimens  which  I  have  selected  as  illustrations,  five 
are  from  the  gravel  beds  of  St.  Acheul,  in  order  that  wc  might  have 
an  opportunity  of  observing  the  variation  in  implements  derived  from 
the  same  locality,  and  probably  belonging  to  the  same  or  nearly  the 
same  period— chips  in  fact  from  the  same  workshop. 

It  has  been  usual  to  classify  these  drift  implements  in  two  divisions ; 
the  spear-head  form,  and  the  oval  form.  Of  the  first  or  spear-head 
form,  figures  2  to  4  are  typical  examples ;  of  the  oval  form,  figure  8  is 
the  best  illustration.  I  venture,  however,  to  think  that  a  distinction 
more  clearly  embodying  a  principle  of  progress  may  be  made  by  dividing 
them  differently,  and  by  placing  in  the  first  class  those  which  are  either 
left  rough  or  rounded  at  one  end  and  pointed  at  the  other,  of  which 
figmws  1  to  7  are  examples;  and  in  the  second  class,  such  as  are 
diipped  to  an  edge  all  round,  of  which  figures  8  to  11  are  ty|>es.  My 
reason  for  preferring  this  classification  to  one  dependent  on  outline 
is  this.  The  first  class  having  the  natural  outside  coating  of  the  Hint 
or  a  roughly  rounded  surface  on  one  side,  appears  to  be  in  every  way 
adapted  to  be  held  in  the  hand  ;  whereas  the  second  class,  of  which  a 
beautiful  specimen  in  the  Christy  Collection  from  St.  Acheul  is  repre- 
sented in  a  front  and  side  view  in  figure  10,  could  not  conveniently  Ijc 
used  in  the  band  as  a  tool  or  weapon,  without  injury  to  the  hand  from 
the  sharp  edge  with  which  its  periphery  is  surrounded  on  all  sides. 
If,  therefore,  we  see  reason  for  supposing  that  one  class  of  implements 


•  « 
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was  employed  in  handles,  whilst  the  other  may  have  been  used 
iu  the  hand,  I  think  this  constitutes  a  more  important  distinction, 
aad  one  more  obviously  implying  prog^ss,  than  a  clasBification  which 
merely  involves  a  modification  of  outline,  which  may  have  resulted 
from  no  more  significant  cause  than  a  difference  in  the  form  of  the  flint 
nodule  out  of  which  the  implement  was  made.* 

Another  important  distinction  between  these  drift  implementa  as 
thus  arranged,  arises  from  the  different  purposes  to  which  they  may 
have  been  put  by  the  fabricators.   The  first  class,  figures  1  to  7 — ^it  will 
be  seen  by  the  side  view  of  them — could  have  been  used  only  as  spears, 
picks,  or  daggers,  the  pointed  or  small  end  being  employed  for  that 
purpose,  whereas  the  latter  class,  figures  8  to  11,  are  equally  available 
for  use  as  axes  >vith  the  sharp  and  broad  end.     It  is  quite  possible 
therefore,  that  we  may  see  here,  in  these  vestiges  of  the  first  tools  of 
mankind  (specimens  of  all  varieties  of  which  are  found  in  the  same  beds 
at  Acheul),  the  point  of  divergence  between  the  two  difltinct  classes, 
which  must  certainly  be  regarded  as  the  two  most  constant  and  uni- 
veraal  weapons  of  mankind  in  all  ages  and  countries  of  the  world,  vit, 
the  spear,  and  the  axe ;  the  small  end  developed  into  the  spear  and 
into  all  that  class  of  tools  for  whicli  a  point  is  required,  and  from  the 
broad  end  we  obtained  the  axe  and  all  those  tools  which  either  as 
chisels,  choppers,  gouges,  or  battle-axes,  have  continued  in  use  with 
an  endless  continuity  of  development  and  modification  and  a  world 
wide    history,   up  to  the  present   time.     I   am   aware  that  in  the 
St.  Acheul  implements,  as  well  as  in  those  of  similar  form  from  the 
laterite  beds  of  Madras,  we  find  occasionally  specimens  in  which  the 
small  end  is  made  broader,  as  if  indicating  the  gradual  development 
of  an  edge  on  that  side,  but  upon  the  wliolo  I  think  the  balance  of 
evidence  is  in  favour  of  the  broad  end  having  originated  the  axe 
form. 

Nothing,  it  will  be  seen,  can  be  more  primitive  than  these  tools,  or 
more  gradual  than  their  development.  They  are  perfectly  cx^nsistent 
with  the  idea  that  the  fabricators  of  them  wore  iu  a  condition  closely 
verging  upon  that  of  the  brutes.  Apes  are  known  to  use  stones  in 
cracking  the  shells  of  nuts.  The  advantage  to  be  derived  from  a 
ixjjnted  form,  when  it  accidentally  fell  into  the  hand,  would  suggest 
itself  almost  instinctively  to  any  being  capable  of  ])rofiting  by 
experience  and  retaining  it  in  the  memory.  Accidental  fractures  pro- 
ducing a  sharp  edge,  would  load  to  fractures  by  design,  and  thus  we 
may  easily  suppose  that  such  implements  as  are  represented  in  the 
first  few  iigures  on  the  sheet  must  necessarily  have  resulted  from 
the  ver}'  eiirliest  constructive  efforts  of  i)rimeval  man. 

From  the  very  first,  a  peculiar  mode  of  fabrication  ap])ears  to  have 
been  adopted,  which  consisted  of  chii)ping  off  tlakcv-^  from  alternate 
sides  of  the  flint,  and  the  facets  thus  left  upon  the  flint,  produce  the 
wavelike  edge  which  you  will  see  in  the  side  views  of  all  the  ini[)le- 

*  I  am  informodby  an  ejo  witncs.*,  that  the  Australian  i»ava;:ci«,  in  cliiiibin;:!  (rtv-*. 
ii«o  implomcnta  nearly  similar  to  those,  to  cut  notclic?*  for  their  fict.  The  iiuplnmnt  i-* 
lield  in  the  hand,  -without any  handle.  Others  aro  used  in  liaudles,  either  fa>tened  with 
urn,  Ox"  consisting  of  a  witlle  passed  round  the  stono  and  tied  uiulerneath.— A.  1..  T. 
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ments  here  represented.  This  method  continued  to  be  employed 
throughout  the  entire  stone  age  in  all  parts  of  the  universe,  and  is 
diaracteristic  not  merely  of  the  drift,  but  of  the  cave,  pfahlbauten, 
and  surface  periods. 

The  numerous  mtermediate  gradations  of  form,  whether  between 
the  oval,  and  the  spear- head  form,  or  between  the  thick,  and  the  sharp- 
ended  form,  have  been  noticed  by  Sir  Charles  Lyell.  By  selecting 
specimens,  and  arranging  them  in  order  from  left  to  right,  I  have 
endeavoured  to  trace  the  transition  from  the  drift  type,  to  the  almond- 
shaped  celt  type,  which  latter  is  common  to  the  stone  age  of  mankind, 
whether  ancient  or  modem,  in  all  parts  of  the  world. 

Had  the  discovery  of  drift  implements  been  confined  to  one  locality 
or  to  one  district,  it  is  probable  it  would  have  attracted  but  little 
notice.  As  early  as  the  first  year  of  the  present  century  the  attention 
of  the  Society  of  Antiquaries  had  been  drawn  by  Mr.  Frere  to  the 
existence  of  these  implements,  in  conjunction  with  the  remains  of  the 
elephant  and  other  extinct  animals  at  Iloxne  in  Suffolk.  An  illustra- 
tion of  the  specimens  from  this  locality  is  given  in  figure  4.  Mr.  Frere 
described  them  as  "  evidently  weapons  of  war,  fabricated  and  used  by 
a  people  who  had  not  the  use  of  metals."  But  little  or  no  attention 
was  paid  to  the  subject  until  the  discovery  by  M.  Boucher  de  Perthes 
of  precisely  similar  implements  associated  with  the  same  class  of 
remains,  in  the  drift  gravel  of  St.  Acheul,  near  Amiens,  in  1858.* 
Since  then  many  other  discoveries  have  been  made,  and  still  continue 
to  be  made,  by  Mr.  Prestwich,  Mr.  Evans,  Mr.  Flower,  Mr.  Bruce 
Foote,  and  others,  not  only  in  this  country  but  also  in  Asia  and  Africa, 
shewing,  in  so  far  as  the  discoveries  have  hitherto  gone,  that  this  drift 
type,  like  the  almond  celt  type,  is  common  to  the  earliest  ages  in  all 
pajis  of  the  world,  and  that  everywhere  the  drift  type  preceded  the 
ahnond-shaped  celt  type,  and  is  found  in  beds  of  earlier  formation. 

Figore  5  is  a  drift- shaped  implement  from  the  laterite  beds  of 
Madras,  of  exactly  the  same  fomi  as  those  found  in  England. 
Figure  6  i)3  an  implement  of  the  same  class  from  the  Cape  of  Good 
Hope,  found  14  feet  from  the  surface.  In  America,  implements  of  the 
drift  type  have  not  yet  been  discovered,  but  stone  spear  heads  have 
been  found  in  Missouri  in  connection  with  the  elephant  and  other 
extinct  animals.  Figure  11  is  from  a  mound  of  sun-dried  bricks  at 
Abon  Sharein,  in  Southern  Babylonia,  obtained  by  Mr.  J.  E.  Taylor, 
British  Consul  at  Basrah ;  a  cast  of  it,  presented  to  me  by  Mr.  Franks, 
is  upon  the  table ;  it  Is  a  chipped  flint ;  in  form  it  is  of  the  drift  type, 
and  its  outhne  is  precisely  that  of  some  of  the  Carib  celts  found  in  tho 
West  India  Islands ;  it  also  closely  resembles  in  form  others  from  the 
Pacific,t  its  edge  was  evidently  at  the  broad  end.  Another  of  the  same 
type  was  found  at  Mugeyer  in  Babylonia,  and  a  third  closely  resembling 
the  two  former  was  found  in  a  cave  in  Bethlehem. 

The  celt  type  has  not  as  yet  been  found  in  the  French  caves  of  tho 
reindeer  period,  but  it  is  common  in  the  Pfahlbauten  of  the  Swiss  lakes. 

•  Mr.  Frere's  first  discoTery  was  in  1797. 

t  Seo  figures  23  and  32,  as  well  as  figure  17a  from  Central  India. 
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Some  of  the  French  cave  specunens,  however,  closely  approach  the 
di'ift  form,  and  in  place  of  the  celt,  we  have  a  peculiar  kind  of  tool 
trimmed  to  a  cutting"  edge  on  one  side  and  having  the  other  round 
for  liolding  in  the  hand.  As,  however,  these  do  not  fall  into  the  direct 
line  of  development,  but  may  be  regarded  as  a  branch  variety,  I  have 
not  figured  them  on  the  sheet,  but  pass  at  once,  though  almost  im- 
perceptibly as  regards  form,  from  the  drift  to  the  surface  type. 

Figure  12  formed  part  of  a  largo  find  of  flint  imj^ements,  dis- 
covered by  myself  in  the  ancient  British  camp  of  Cissbuj^',  near 
Worthing — an  account  of  this  discovery  was  conununicated  by  me  to 
the  Society  of  Antiquaries  at  the  commencement  of  the  present  year. 
The  period  of  these  Cissbury  implements  must  be  fixed  at  a  veiy 
much  more  modem  date  than  those  of  the  drift,  with  which  they  are 
associated  on  the  sheet,  having  been  found  in  conjunction  with  the 
earliest  traces  of  domestic  animals,  such  as  the  Bos  lonfi^ons,  Gapra 
hircus,  and  Sus ;  they  may,  however,  be  classed  with  uiq  stone  age, 
no  trace  of  metal  having  been  discovered  with  them,  although  from  SHO 
to  600  flint  implements  were  found  in  the  camp.  The  peculiarity  of 
the  Cissbury  find,  however,  consists  in  the  discovery  in  the  same  jntB 
in  which  celts  of  the  type  represented  in  figure  12  were  found,  of  a 
few  flints  closely  approaching  the  drift  type,  being  thick  at  the  broad 
end,  and  also  of  a  large  number  resembling  those  found  in  the  Frendi 
caves  trimmed  to  an  edge  on  one  side,  and  adapted  to  be  held  in  the 
hand.  So  that  the  Cissbury  find,  although  belonging  to  what  is  usually 
called  the  surface  period,  contains  specimens  anording  every  link  of 
connection  between  the  drift  and  the  almond-shaped  celt  type.  ThJa 
discovery  must,  I  think,  bo  regarded  as  a  step  in  knowledge  of  pre- 
historic antiquity,  and  a  decided  accession  to  the  science  of  continuity, 
for  Sir  John  Lubbock  has  told  us  in  his  preface  to  the  work  of  Professor 
Nilsson,  lately  published,*  that  the  Palaeolithic,  i,e,,  the  drift  types, 
"  have  never  yet  been  mot  with  in  association  with  the  characteristics 
of  a  later  epoch."  I  shall  therefore  be  interested  to  know  whether, 
after  an  examination  of  the  Cissbury  specimens,  which  I  have  presented 
to  the  Christy  Collection,  Sir  John  Lubbock  may  bo  induced  to  alter  his 
opinion  on  that  point ;  for  I  think  it  is  entirely  consistent  with  all  that 
is  known  of  early  races  of  mankind,  that  early  types  should  be  retained 
in  use  long  after  the  introduction  of  others  that  have  been  developed 
from  them  ;  however  this  may  be,  I  think  that  in  casting  the  eye  from 
left  to  right  along  the  upper  row  on  tlie  sheet  (Plato  xvii),  it  will  puzzle 
the  acutest  observer  to  determine  where  the  drift  type  ends  and  that 
of  the  celt  begins.  If  it  is  contended,  as  I  am  aware  it  will  be  con- 
tended by  some,  that  the  typical  characteristic  of  the  celt  consists  in 
its  being  sharp  at  the  broad  end,  while  those  of  the  drift  are  blunt  at 
the  broad  end,  I  reply  that  many  of  the  drift  specimens  are  also 
sharjKjned  at  the  broad  end,  more  especially  those  represented  in  figures 
9  and  10  from  the  drift  of  St.  Acheul.  Many  specimens  from  Tlietford 
which  I  have  seen,  as  for  example.  Fig.  17  B,  from  a  cast  in  the  «>! lec- 
tion of  the  Society  of  Antiquaries,  presented  by  Mr.  Flower,  approach 

*  '<  Nilsson  on  the  Stono  Age,"  edited  by  Sir  John  Lubbock.    £ditor*H  iutroduc- 
tion,  page  24. 
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equally  closely  to  the  celt  type,  as  do  some  of  those  from  the  laterite 
beds  of  Madras,  and  though  they  are  of  rare  occurreDce  in  all  these 
localities,  and  are  certainly  a  variation  from  the  normal  type  of  drift 
implements,  still  they  are  found  in  su£Bcieiit  numbers  to  serve  as  links 
in  connecting  the  forms  of  the  earliest,  with  those  of  the  later  period. 

I  have  dwelt  somewhat  at  length  upon  this  part  of  my  subject,  owing 
to  the  circumstance  of  its  presenting  some  features  of  novelty  in  the 
study  of  flint  implements,  and  being  therefore  o|)en  to  criticism  on  the 
part  of  those  who  are  more  favourable  to  the  principles  of  classification 
than  of  continuity,  with  all  the  important  concomitants  of  division, 
versus  unity,  which.those  principles  involve. 

I  may  now  pass  briefly  over  the  remaining  figures  on  the  sheet. 
Figure  13  is  a  specimen  found  by  Mr.  Evans  at  Spienne,  near  Mens ; 
its  very  close  resemblance  to  figure  12  from  Cissbury  will  be  noticed, 
in  fact  the  whole  of  the  Spienne  specimens  resemble  very  closely  those 
discovered  in  Cissbury,  except  that  the  Spienne  implements  of  this 
class  are  associated  witli  others  of  polished  flint,  which  gives  them  a 
more  advanced  character  than  those  derived  from  Cissbury,  in  which 
place  only  one  fragment  of  a  polished  implement  was  discovered  and 
that  in  a  part  of  the  intrenchment  which  renders  it  very  doubtful 
whether  it  ought  to  be  associated  with  the  Cissbury  find.  Figures 
15,  16,  and  17  are  from  Denmark,  Ireland,  and  Yorkshire; — this  type, 
however,  is  rare  in  Denmark,  most  of  the  flint  implements  from  that 
country  being  of  a  more  advanced  character,  and  having  usually,  a 
rectangular  cross  section. 

The  lower  row  on  the  sheet  consists  of  specimens  derived,  either 
from  what  has  been  termed  the  neolithic  or  polished  stone  age  of 
Eoropey  or  from  savages  who  are  still  in  a  corresponding  stage  of 
piogrepsion  in  various  parts  of  the  world  at  the  present  time. 

To  the  former  or  neolithic  stone  age  of  Europe  belong  figure  21 
from  France,  figure  25  from  the  bed  of  the  Cl^'de  in  Scotland,  figure 
27  from  the  Swiss  lake  dwellings,  figure  29  from  the  caves  in  Gibral- 
tar, figuro  30  from  Sweden,  figure  36  from  Portugal,  figiu^e  37  from 
the  bed  of  the  Thames,  figure  38  from  Ireland,  figure  39  from  Jela- 
bonga,  in  Russia.  Precisely  identical  forms  are  also  found  in  Germany, 
Italy,  and  the  Channel  Isles.  Amongst  the  sjKJcimens  derived  from 
the  ancient  stone  age  of  other  partd  of  the  world,  and  belonging  to  an 
age  of  civilization  that  is  now  extinct,  may  be  enumerated  figiu'o  22y 
from  Peru,  figure  40,  from  Mexico,  figure  24,  from  Central  Indjia,  figure 
41,  from  Japan,  figure  42,  from  Mugeyer,  in  Babylonia.  Nearly  similar 
ones,  but  flattened  at  the  side,  like  those  common  in  Denmark,  have 
been  obtained  from  China  and  Pegu.  Figure  43  is  from  Algeria,  from 
tihe  collection  of  Mr.  I^lower. 

The  following  are  examples  of  the  same  class  of  implements,  used 
by  savages  of  our  own,  or  of  comparatively  modern,  times  : — Figures 
18  and  19  from  Australia ;  these  are  generally  used  in  a  handle,  formed 
by  a  withe  twisted  round  them  in  the  manner  still  used  by  l)la<*k- 
smiths  in  this  country.  Sometimes,  however,  I  am  informed  by  iin 
eye-witness,  the  Australians  use  these  celts  in  the  hand  without  any 
handle  at  all.     Although  polished  on  the  surface,  these  Australian 
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Some  of  the  French  cave  specimens,  however,  closely 
drift  form,  and  in  place  of  the  celt,  we  have  a  pecnlia 
trimmed  to  a  cutting  edge  on  one  side  and  having  tl: 
for  holding  in  the  hand.  As,  however,  these  do  not  fall 
line  of  development,  but  may  be  regarded  as  a  branch  v 
not  figured  them  on  the  sheet,  but  pass  at  once,  thou 
perceptibly  as  regards  form,  from  the  drift  to  the  surface 
Figure  12  formed  part  of  a  large  find  of  flint  imj 
covered  by  myself  in  the  ancient  British  camp  of  ( 
Worthing — an  account  of  this  discovery  was  communia 
the  Society  of  Antiquaries  at  the  commencement  of  the 
The  period  of  these  Cissbury  implements  must  be  fix 
much  more  modem  date  than  those  of  the  drift,  with  w 
associated  on  the  sheet,  having  been  found  in  conjun( 
earlie&t  traces  of  domestic  animals,  such  as  the  Bos  lon| 
hircus,  and  Sus ;  they  may,  however,  be  classed  with  t 
no  trace  of  metal  having  been  discovered  with  them,  althc 
to  600  flint  implements  were  found  in  the  camp.  The 
the  Cissbury  find,  however,  consists  in  the  discovery  in 
in  which  celts  of  the  type  represented  in  figure  12  wer 
few  flints  closely  approaching  the  drift  type,  being  thiol 
end,  and  also  of  a  large  number  resembling  those  found 
caves  trimmed  to  an  edge  on  one  side,  and  adapted  to  1 
hand.  So  that  the  Cissbury  find,  although  belonging  to  vs 
called  the  surface  period,  contains  specimens  aftording 
connection  between  the  drift  and  the  almond-shaped  ce 
discovery  must,  I  think,  be  regarded  as  a  step  in  kno\i 
historic  antiquity,  and  a  decided  accession  to  the  science 
for  Sir  John  Lubbock  has  told  us  in  his  preface  to  the  wor 
Nilsson,  lately  published,*  that  the  Palaeolithic,  i.e,,  tb< 
"  have  never  yet  been  met  with  in  association  with  the  c 
of  a  later  epoch."  I  shall  therefore  be  interested  to  k 
after  an  examination  of  the  Cissbury  specimens,  which  I  hi 
to  the  Christy  Collection,  Sir  John  Lubbock  may  bo  indue 
opinion  on  that  point ;  for  I  think  it  is  entirely  consisten 
is  known  of  early  races  of  mankind,  that  early  types  shou 
in  use  long  after  the  hitroduction  of  others  that  have  be 
from  them ;  however  this  may  be,  I  think  that  in  casting 
left  to  right  along  the  upper  row  on  tlie  sheet  (Plate  xvii) 
the  acutest  observer  to  determine  where  the  drift  type 
of  the  celt  begins.  If  it  is  contended,  as  I  am  aware  i1 
tended  by  some,  that  the  typical  characteristic  of  the  ce 
its  being  sharp  at  the  broad  end,  while  those  of  the  drift 
the  broad  end,  I  reply  that  many  of  the  drift  specim 
sharpened  at  the  broad  end,  more  especially  those  represei 
9  and  10  from  the  drift  of  St.  Acheul.  Many  specimens  1 
which  I  have  seen,  as  for  example.  Fig.  17  B,  from  a  cast 
tion  of  the  Society  of  Antiquaries,  presented  by  Mr.  Flo^ 

*  **  Nilsson  on  the  Stone  Age,"  edited  hj  Sir  John  Lubbock.    E 
tion,  page  24. 
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celts  have  been  compared  by  Sir  Charles  Lyell  to  the  oval  forms  ^f  tlie 
drift  represented  in  figure  7.  The  art  of  polishing  appears  to  liave 
preceded  the  development  of  form  in  this  comitry.  Figure  20,  from 
New  Zealand,  is  a  specimen  in  Mr.  Evans's  collection^  of  which 
he  has  been  so  kind  as  to  allow  me  to  take  an  outline ;  this  foniu 
however,  is  extremely  rare  in  New  Zealand,  the  usual  shape  of  the 
stone  celts  from  that  country  being  flat  sided,  like  the  specimens  from 
Denmark,  already  noticed.  Figure  23,  is  from  the  Pacific,  figure  26,  from 
Pennsylvania,  these  were  used  by  the  American  Indians  previously, 
and  for  some  time  after,  the  immigration  of  Europeans.  Figures  31 
and  32  ai'e  Carib  celts  from  my  collection,  beautifuljy  polished.  Fignie 
33,  from  St.  Domingo,  is  in  the  Cork  Museum.  Figure  84,  from  the 
Antilles,  is  in  the  Christy  Collection ;  both  of  these  have  a  human  face 
engraved  upon  them.  Figure  35  is  of  Jade,  from  New  Caledonia,  in 
my  own  collectioD. 

Hafiing. 

The  method  of  hafting  these  implements  employed  by  savages, 
shows  that  they  were  used  for  a  variety  of  purposes;  in  some,  tte 
edge  is  fastened  at  right  angles  to  the  handle,  to  be  used  as  an  adze, 
whilst  in  others  the  same  tool  is  fastened  with  the  blade  in  a  line 
with  the  handle,  to  be  used  as  a  chopper  or  battle-axe.  In  some  it 
is  fastened  with  a  withe,  passed  round  the  stone,  as  in  the  specimen 
from  Australia  (fig.  44  from  this  Institution)  and  some  parts  of  North 
America ;  figure  45  is  a  stone  axe  from  the  Ojibbeway  Indians,  from 
my  collection.  At  other  times  it  is  insci'ted  in  the  side  of  a  stick  or 
club.  A  specimen  in  my  collection  from  Ireland  (fig.  46),  one  of  the 
few  that  have  ever  been  found  with  handles,  shows  that  this  was  the 
method  employed  in  that  comitiy.*  Others  are  inserted  in  the  end  of 
a  bent  stick  (^^,  47),  a  mode  of  hafting  common  in  the  Polynesian 
Islands,  in  Africa,  Ancient  Egj'^pt,  Mexico,  North  America,  and  New 
Caledonia ;  it  is  employed  by  the  Kahnucks,  and  others,  and  was  used 
dniiug  the  bronze  age.  Some  of  the  Australian  axes  were  fastened  to 
their  handles  by  a  j>eculiar  preparation  of  gum  manufactured  for  that 
pui7)ose. 

Dr.  Kleram,  in  his  "  Wcrkzcugo  und  Waffcn,"  supposes  the  first 
lessons  in  hafting  to  have  been  derived  from  nature,  by  observing  tlie 
manner  in  which  stones  are  often  finnh'  grasped  by  the  roots  of  trees 
growing  roimd  them,  and  he  gives  several  woodcuts  of  specimens  of 
Nature's  hafting,  which  he  has  collected  from  various  sources  ;  one  of 
these,  extracted  from  his  work,  is  re[)resented  in  figure  48.  I  have 
placed  upon  the  table,  in  illustration  of  tliis  idea,  an  iron  Mediaeval  axe- 
head  (iig.  49),  w^hich  has  furnished  itself  with  a  handle  in  this  manner, 
whilst  buried  beneath  the  surface ;  it  is  said  to  have  been  found  in 
(jlemham  Park,  Suffolk,  eleven  feet  from  the  surface.  Even  to  this  day, 
when  a  peasant  in  Brittany  discovers  one  of  these  stone  celts  upon  the 
ground,  he  is  in  the  habit  of  splitting  the  branch  of  a  young  tree  and 

♦  The  handle,  since  its  discovery,  lias  been  fractured  in  four  places,  and  lias 
shrunk  a  good  deal  from  its  original  size. — A.  L.  F. 
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inserting  the  celt  into  the  cleft;  in  the  course  of  a  year  or  two  it 
becomes  firmly  fixed,  and  he  then  cuts  off  the  branch,  and  uses  the 
implement  thus  hafted  by  nature  as  a  hammer  for  driving  nails.  In 
the  "Antiquites  Celtiques  et  Antidiluviennes,"  volume  I,  page  327, 
M.  Boucher  de  Perthes  mentions  the  discovery  of  two  ancient  stone 
hanuner-heads,  which  appeared  to  have  been  furnished  with  handles 
by  passing  the  hole  over  the  bougli  of  a  tree  and  allowing  it  to  fill  up 
the  aperture  by  its  natural  growth,  until  it  became  firmly  fixed  as  a 
handle.* 

It  might  be  interesting,  if  space  permitted,  to  follow  up  the  develop- 
ment of  the  stone  axe-head  through  its  various  phases  until,  in  the 
latest  stages,  when  bronze  had  already  come  into  general  use  for  wea- 
pons, we  find  it  furnished  with  a  hole  through  the  middle  for  the  inser- 
tion of  the  handle.  It  may,  I  think,  be  safely  said,  that  although 
nature  furnishes  numerous  examples  in  many  classes  of  rocks,  and 
especially  in  flints,  of  stones  perforated  with  holes,  and  although  they 
appear  to  have  attracted  the  notice  of  the  Aborigines  of  many  countries 
by  the  peculiar  superstitious  reverence  which  is  often  found  to  be 
attached  to  such  stones  when  found  in  the  soil,  that  this  mode  of 
fastening  stone  implements  in  their  handles  did  not  come  into  use  until 
late  in  the  stone  age,  and  that  even  in  the  bronze  age  it  was  but  little 
employed. 

Transition  from  Oval  to  Rectangular  Forms, 

Whether  the  stone  celt  having  a  square  or  rectangu&r  section  (such 
as  are  found  principally  in  Denmark,  New  Zealand,  Mexico,  and  Pegu), 
was  coeval,  or  of  subsequent  development,  to  those  of  the  almond- 
shape  type,  may  be  a  matter  for  conjecture  ;  the  small  flint  hatchets 
foand  in  the  Kitchenmiddens  of  Denmark,  appear  to  approach  close!}" 
to  the  rectangular  type.  It  is  certain,  that  in  the  Swiss  Lakes  both 
forms  are  found  fully  developed,  and  it  may  be  mentioned,  as  an  in- 
stance of  the  constant  tendency  to  variation  that  is  everywhere  ob- 
servable in  the  weapons  of  the  early  races  of  mankind,  that  of  the 
whole  of  the  celts  found  at  Nussdorf,  in  the  Lake  of  Constance, 
though  all  might  be  traced  to  tlie  same  normal  type  as  regards  their 
general  outline,  no  two  were  alike;  and  Dr.  Kellar  gives  sections, 
showing  every  conceivable  gradation  from  the  square  and  rectangular, 
to  the  oval  and  circular  section.f  It  may,  however,  be  affirmed,  that 
convex  forms,  as  a  general  rule,  preceded  those  having  a  rectangular 
or  concave  surface ;  it  is  so  in  the  forms  of  nature,  the  habitations 
of  animals  are  almost  invariably  convex.  Dr.  Livingstone  mentions, 
that  he  found  it  impossible  even  to  teach  the  natives  of  South  Africa 
to  baild  a  square  hut;  when  left  to  themselves  for  a  few  minutes, 
they  invariably  reverted  to  the  circle.  AH  the  earliest  habitations  of 
prc-historic  times  are  found  to  be  circular  or  oval ;  even  the  sophisti- 
cated infant  of  modem  civilization,  when  he  plays  with  his  bricks, 

*  Hans  Ferales. 

t  "  The  Lake  Dwellings  of  Switzerland/'  by  Dr.  Ferdixiftnd  EoUar,  page  108. 
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will  invariably  build  them  in  a  circular  form,   imtil  otherwise  in- 
structed. 


Development  of  Spear  and  Arrow-head  Forms  (Plate  XVHI). 

We  must  now  turn  to  the  development  of  the  second  great  class  of 
weapons — ^the  spear  and  arrow.  These  may  be  classed  together,  the 
arrow  being  merely  the  diminutive  of  the  spear,  and  it  may  be  taken 
as  a  general  rule,  applicable  to  all  the  arts  of  pre-historic  times,  that 
when  a  given  form  has  once  been  introduced,  it  will  speedily  be  re- 
peated in  every  possible  size  that  can  be  applied  to  any  of  the  varions 
purposes  for  which  such  a  form  is  capable  of  being  used.  Size,  in 
the  arts  of  the  earliest  ages,  is  no  indication  of  progress.  In  the  same 
way  it  may  be  said  of  the  development  of  the  animal  or  vegetaUe 
kingdom,  size  is  no  indication  of  improved  organism. 

In  the  same  beds  in  which  the  drift-type  implements  are  found,  flakes, 
either  struck  o£E  in  the  formation  of  such  tools,  or  especially  flaked 
off  from  a  core  in  a  particular  manner,  indicating  that  they  were  them- 
selves intended  for  use  as  tools,  are  found  in  considerable  numbers. 
No  more  useful  tool  could  have  been  used  during  the  stone  age  than 
the  plain,  untouched,  flint  flake,  which,  from  the  sharpness  of  the  edge, 
is  capable  of  being  used  for  a  variety  of  purposes.  Those,  for  example, 
fonned  of  obsidian  are  so  sharp,  that  it  is  recorded  by  the  Spanish 
historians,  that  the  Mexicans  were  in  the  habit  of  shaving  themselves 
with  such  flakes.  As  my  present  subject  has  to  deal  exdusively  with 
war  weapons,  I  will  not  enter  into  a  detailed  description  of  these  flakes, 
further  than  to  observe  that  they  are  found,  together  with  the  cores 
from  which  they  were  struck  off,  in  every  quarter  of  the  globe  in  which 
flint,  obsidian,  or  any  other  suitable  material  has  been  found,  aud  that 
everywhere  the  process  of  flaking  appears  to  have  been  the  same. 

Now,  the  fracture  of  flint  is  very  uncertain ;  by  constant  habit,  the 
ancient  flint  workers  appear  to  have  been  able  to  command  the  f  nicture 
of  the  flint  in  a  manner  that  cannot  be  imitated,  even  by  the  most 
skilful  forgers  of  those  implements  in  modern  times ;  but,  notwith- 
standing this,  the  varieties  of  the  forms  of  the  flakes  thus  struck  off 
must  have  been  very  considerable,  and  these  varieties  must,  from  the 
very  first,  have  suggested  some  of  the  different  forms  of  tools  that 
were  made  out  of  them. 

1  caimot,  perhaps,  explain  this  point  better,  than  by  exhibiting  a 
number  of  flakes,  found  by  myself  in  the  bed  of  the  Bann  at  Toom, 
in  Ireland,  at  the  spot  where  that  river  flows  out  of  Lough  Neagh.  This 
was  a  place  originally  discovered  by  Mr.  Evans,  where  probably-,  in  a 
habitation,  built  upon  the  river,  they  formerly  manufactured  flint  im- 
plements, and  the  bed  of  the  river  for  a  space  of  a  hundred  yards  or  more 
is  covered  with  the  flakes.  It  will  be  seen  on  examining  these  flakes, 
that  some  of  them  came  off  in  a  broad  leaf -shaped  form,  and  these  with 
a  very  httle  additional  chipping,  have  been  formed  into  spear  heads. 
Others  longer  and  thicker  have  been  chipped  into  something  like  picks, 
and  others  thinner  and  narrower  than  the  two  former,  have  been  used 
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probably  as  knives,  others  for  scraping  skins.  We  see  from  this 
that  certain  forms  would  naturally  suggest  themselves  through  the 
natural  fracture  of  the  flint,  and  this  may  to  a  certain  extent  account, 
though  it  does  not,  I  think,  entirely  account,  for  the  remarkable  resem- 
blance of  form  and  unity  of  development,  observable  in  the  spear  and 
arrow  heads,  derived  from  localities  so  remote  from  each  other,  as 
almost  to  preclude  the  possibility  of  their  having  ever  been  derived 
from  a  common  source. 

I  have  arranged  in  tabular  form,  upon  sheet  No.  2  (Plate  xviii),  repre- 
sentations of  spear  and  arrow  heads  from  all  the  different  localities  from 
which  I  have  been  able  to  obtain  them  in  sufficient  number,  to  show 
fairly  the  numerous  varieties  which  each  country  produces.  On  the 
top  of  the  sheet,  from  left  to  right,  the  several  forms  are  arranged 
in  the  order  that  appears  most  truly  to  indicate  progression ;  but  it 
most  not  be  supposed  that  this  arrangement  is  absolutely  correct,  for 
the  several  forms,  such  for  example  as  the  tang  and  the  triangular 
form,  were  most  probably  derived  from  a  common  centre.  The  speci- 
mens from  each  locality  ought  therefore,  in  order  to  display  their  pro- 
gression properly,  to  be  arranged  in  the  fonii  of  a  tree,  branching  from 
a  common  stem.  On  the  left  of  the  sheet  are  written  the  different 
periods,  and  localities  from  which  the  8i)ecimens  are  derived.  Com- 
mencing with  the  drift,  the  oldest  of  which  we  have  any  knowledge, 
and  which  are  coeval  with  the  elephant  and  rhinoceros  in  Europe,  we 
have  the  peculiar  thick  form  already  described.  The  examples  of  the 
drift  period  here  shown,  from  their  small  size,  must  evidently  have 
been  used  with  a  shaft,  as  they  are  scarcely  large  enough  to  have 
served  as  hand  tools.  None  of  the  lozenge,  tang,  or  triangular  fonns, 
have  ever  been  found  in  the  drift. 

The  next  line  represents  specimens  from  the  French  caves  of  the 
reindeer  period,  which  are  taken  from  the  "  Reliquii©  Aquitanicje,'* 
chieflj  fronf  Dordogne.  It  will  be  seen  that  in  these  caves,  the  firat 
mde  indications  of  the  lozenge  and  tang  form  are  represented,  but  no 
perfect  specimens  of  either  class.  No  example  of  the  triangular  form 
haa  been  discovered.  The  leaf -shape  form,  however,  is  well  repre- 
sented. 

In  the  ancient  habitations  of  the  Swiss  Lakes,  which  belong  to  a 
later  period,  all  varieties,  except  those  of  the  drift  type,  are  represented, 
but  none  of  them  in  their  most  fully  developed  form;  the  tangs  it  will 
be  seen  are  long,  and  the  barbs  comparatively  short;  the  triun^^-ular 
form,  which  I  consider  to  be  the  latest  in  the  order  of  developmtMit,  is 
mentioned  by  Dr.  Kellar,  from  whose  work  these  specimens  are  taken, 
as  being  extremely  rare.  The  comparative  runty  of  flint  implements 
in  the  Lakes,  may  however,  in  some  measure  be  accounted  for,  by  tho 
absence  of  flint  in  the  district,  necessitating  the  importation  of  this 
material  from  a  distance. 

The  specimens  from  Yorkshire,  Ireland,  Sweden,  Denmark,  Italy, 
and  Germany,  may  be  considered  to  carry  the  development  of  these 
forms  up  to  the  latest  period,  viz.,  the  late  stone,  and  early  bronze 
age;  for  there  can  be  no  doubt  from  the  number  of  arrow  heads  found 
in  these  coontries,  in  connection  with  implements  of  bronze,  that  they 

2  <;  2 
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were  used  for  missile  purposes  long  after  the  ^^  annes  hlcmchea "  had 
been  constructed  of  metal. 

In  all  these  localities,  it  will  be  seen  that  the  various  gradations  of 
form  are  identical ;  but  as  I  have  been  able  to  collect  a  much  larger 
number  of  arrow  heads  from  Ireland  than  elsewhere,  the  develop- 
ment of  form  is  more  apparent  in  the  specimens  selected  from  that 
country. 

From  the  leaf  shape,  it  will  be  observed,  there  is  every  link 
of  transition  into  the  perfect  lozenge  type,  and  the  latter  are  as  a 
general  nile,  both  in  Ireland  and  m  Yorkshire,  much  rarer,  and  more 
carefully  constructed,  than  the  leaf-shaped  type,  showing  that  there 
is  every  probabiUty  of  the  lozenge  having  been  an  improved  form. 

The  tang-form  is  represented,  at  first,  by  a  few  rude  chips  on  each 
side  of  the  base  of  the  original  flake,  narrowing  that  part  in  such  a 
manner,  as  to  admit  of  its  being  inserted  into  a  handle  or  shaft,  and 
bound  round  with  a  sinew.  This  is  superseded  by  the  gradual  forma- 
tion of  barbs  on  each  side,  and  these  barbs  are  lengthened  by  degrees, 
until  they  reach  to  the  line  of  the  base  of  the  tan^ ;  the  tang  sub- 
sequently shortens  leaving  the  barbs  with  a  semicircular  aperture 
between  them,  and  thus  approaching  some  of  the  forms  represented  in 
the  triangular  column.  These  latter  barbed  specimens  are  usually 
more  finished,  and  chipped  with  greater  care  than  the  long  tanged 
ones,  which  are  rougher,  more  time-worn,  and  probably  of  eai^er 
date. 

The  triangular  form  is  seen  at  fii-st,  with  a  straight  base ;  gradually 
a  semicircular  aperture  appears,  and  this  deepens  by  degrees  until,  in 
some  of  the  more  carefully  formed  specimens,  it  approached  the  form 
of  a  Norman  arch.  This  last  variety  is  especially  well  represented  in 
Denmark. 

Sir  William  Wild's  arrangement,  in  his  Catalogue  of  the  Royal 
Iiish  Academy,  differs  in  some  respects  from  this ;  he  considers  the 
triangular  an  early  form,  and  he  assigns  the  final  perfection  of 
the  art  of  fabricating  flint  spear  heads,  to  the  large  lozenge-shape 
form,  p:rounding  his  opinion  on  the  circumstance  of  many  of  this 
form,  of  the  larger  size,  having  been  found  polished,  \vliilst  those 
of  the  leaf,  triangular,  and  tang  shape,  are  not  usually  carried  further 
than  the  preliminary  process  of  chipping.  But  it  is  evident  that 
these  larger  forma  may  have  been  used  for  spears,  the  lozenge- 
shape  being  especially  adapted  for  tliis  purpose,  as  enabling  the 
owner  of  it  to  withdraw  it  from  the  wound,  after  slaying  his  adver- 
sary ;  while  those  of  the  barbed  and  triangular  form  being  lighter, 
and  calculated  to  stick  u\  the  wound,  would  be  better  adapted  for 
arrow  heads — and  it  is  milikely  that  the  same  amount  of  labour  would 
be  expended  on  a  weapon,  intended  to  be  cast  from  a  bow,  as  upon  one 
designed  to  be  held  in  the  hand.  I  consider  the  polishing  of  these 
particular  weapons  therefore  to  be  no  criterion  of  age,  but  merely  to 
indicate  that  they  were  used  as  *'  annes  (Thast^'*  and  not  as  missiles. 

It  appears  highly  probable,  however,  that  all  the  several  vari('ties, 
if  not  developed  ^imultaneously,  were  used  at  the  same  time,  for  we 
find  amongst  the  Persians,  the  Esquimaux,  and  many  other  nations, 
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that  a  great  variety  of  arrow-heads  are  carried  in  the  same  quiver,  and 
are  used  either  indiscriminately,  or  for  different  purposes.* 

In  the  eighth  row  from  the  top,  I  have  arranged  a  series  of  similar 
forms  from  America,  obtained  chiefly  from  Pennsylvania,  but  they  are 
also  found  in  other  parts  of  the  Continent,  and  some  few  of  the 
illustrations  here  given,  viz.,  figures  181,  132,  and  133  (PL  xviii),  are 
from  Tierra  del  Fuego.  Their  forms  enable  them  to  be  arranged 
under  precisely  the  same  divisions,  as  those  from  the  continent  of 
Europe,  and  in  each  division  the  same  development  is  observable. 
The  tang  or  barbed  form,  however,  differs  sufficiently  from  the  Euro- 
pean forms  of  the  same  class,  to  show  that  they  arose  independently, 
and  were  not  derived  from  a  common  source.  The  tang  of  the 
American  arrow  heads,  it  will  be  seen,  is  broader,  at  least  in  the  later 
forms,  and  it  appears  to  have  originated  in  a  notch  on  the  sides  of  the 
blade^  intended  to  hold  the  sinew  with  which  it  is  attached  to  the 
shaft  or  handle.  This  notch  appears  to  have  been  constructed  lower 
and  lower  on  the  sides  of  the  blade,  until  at  last  it  comes  down  quite 
into  the  base  of  the  flint,  and  it  then  closely  resenjbles  the  European  in 
form ;  compare  for  example  fip^res  94  and  136,  Plate  xviii ;  except  that 
the  tang  is  broader,  and  has  a  lateral  proportion  on  each  side,  so  as 
to  render  it  firmer  in  the  shaft  when  bound  by  the  sinew. 

Notehes  at  the  side  of  the  blade  are  extremely  rare  in  Ireland,  but 
from  Sweden,  Professor  Nilsson  gives  a  drawing  of  an  arrow-head, 
which  I  have  copied  on  to  the  sheet,  see  Fig.  96  (pi.  xviii).  It  is  pre- 
cisely identical,  m  its  peculiar  form,  to  one  here  figured  from  America 
Fig.  139  Cp\.  xviii),  and  they  both  have  a  concave  base,  in  addition  to  the 
side  notcn ;  thus  apparently  representing  a  transition  form  between  the 
tang  and  the  triangular,  which  I  have  never  noticed,  except  in  the  two 
specimens  here  referred  to,  and  which  must  be  regarded  in  Europe  as 
extremely  rare. 

To  illustrate  the  mode  of  fixing  these  instruments  in  their  shafts,  I 
have  here  figured  several  examples  from  my  collection,  two  of  these 
Figs.  163  and  164  (pi.  xviii),  were  derived  from  the  Esquimaux,  between 
Icy  Cape  and  Point  Barrow,  the  pereon  from  whom  I  purchased  them 
having  brought  them  himself  from  that  locality.  Figures  165,  16C, 
and  167  (pi.  xviii),  are  from  California. 

Burton  says  that  the  Indians  between  the  Mississippi  and  the  Pacific 
use  the  barbed  form  only  for  war ;  and  Schoolcraft,  in  the  "  Archives 
of  the  Alx)rigines  of  America,"  gives  illustrations  of  two  methods  of 
fastening,  one  for  war  and  the  other  for  the  chase,  the  former  lx?ing 
loosely  tied  on,  so  as  to  come  off  when  inserted  in  the  wound. 

But,  in  addition  to  their  use  as  arrow  points,  we  have  reason  to  sup- 
pose that  they  were  used  also  as  knives.  I  Iiave  represented  on  this 
sheet  Figs.  168  and  169  (pi.  xviii),  two  sliort-handled  instininicnts  from 
Peru,  which  are  now  in  tlio  British  Museum,  into  which  similar  arrow 

•  After  havinjr  witnessed  the  process  of  fabricating  flint  arrow  heads,  as  re-discovercd 
by  Mr.  Eyans,  I  am  able  to  understand  why  it  is  that  tlie  leaf-shaped  form  is  of 
more  frequent  occurrence,  and  why  this  and  the  long-tanged  forms  are  so  oftrn 
rougher  and  less  finished  than  the  other  forms,  tlit^  deep  barbs  and  hollow  base 
requiring  much  greater  skill  than  the  former. — A.  L.  F. 
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points  arc  inserted.    These,  from  the  shortness  and  peculiar  shape  of 
their  shafts,  could  hardly  have  been  used  as  darts.    The  only  weapon 
peculiar  to  those  regions  from  which  such  an  instrument  could  hkve 
been  projected,  is  the  blow-pipe,  and  they  are  entirely  different  from  the 
darts  used  with  the  blow-pipe,  cither  in  South  America,  the  Malay 
Peninsula,  or  Ceylon,  in  which  coimtries  the  blow-pipe  is  used.     There 
is  reason  to  believe,  from  the  manner  in  which  they  are  placed  in  the 
graves  unaccompanied  by  any  bow  or  other  weapon  from  which  they 
could  have  been  projected,*  that  they  were  employed  as  knives,  and 
this  is  confirmed  by  the  fact  ahready  mentioned  of  the  inhabitants  of 
Tierra  del  Fuego  using  their  arrow  points  for  knives.     The  great  num- 
bers in  which  they  are  found  in  Ireland,  in  Yorkshire,  and  other 
localities  appertaining  to  the  late  stone  age,  in  which  places  they  fonn 
the  greater  part  of  the  relics  collected,  and  are  always  the  most  highly 
finished  implements  discovered ;  the  other  stone  implements  associated 
with  them  being  either  celts,  flint-discs,  picks,  or  rough  or  partially 
worked  flakes,  that  are  capable  of  being  wrought  into  arrows,  the  fact 
that  the  pecuhar  modification  of  form  observable  at  the  base  of  these 
implements  appears  to  have  been  designed  rather  to  facilitate  the 
attachment  of  them  to  their  wooden  shafts  or  handles,  than  for  the 
special  purposes  of  war;  and  the  frequent  marks  of  use,  as  if  by 
rubbing,  that  are  found  on  the  points  of  many  of  them,  especially  in  the 
specimens  from  Ireland ;  all  these  circumstances  favour  the  supposition 
that  in  Europe,  as  well,  as  in  America,  the^se  arrow-head  forms  were 
used  for  many  other  purposes  besides  war  and  the  chase ;  and  that,  like 
the  assegai  of  the  Caffrc,  and  the  many  other  examples  of  tool  weapons 
already  enumerated,  we  may  regard  them  as  having  served  to  our  pri- 
meval ancestors  the  general  purposes  of  a  small  tool  available  for 
carving,  cutting,  and  for  all  those  works  for  which  a  fine  edge  and 
point  was  required.     On  the  other  hand  the  celt  undoubtedly  provided 
them  with  a  large  tool  capable  of  being  applied  to  all  the  rougher 
purposes,  whether  peaceful  or  warlike,  for  which  it  was  adapted  in 
the  simple  arts  of  an  uncivilized  people. 

In  the  ninth  row  I  have  arranged,  under  their  respective  classes,  the 
whole  of  the  specimens  of  flint  arrow  heads  that  are  given  in  Siebold's 
atlas  of  Japanese  weapons.f  It  will  be  seen  that  they  present  the 
same  variety  of  form  as  those  already  described.  A  similar  (X)llection 
of  flint  arrow  heads  has  lately  been  added  to  the  British  Muiseuni,  by 
Mr.  Franks  and  described  by  him.  They  formed  \mvt  of  a  Japanese 
collection  of  curiosities,  and  are  labelled  in  the  Japanese  character, 
showing  that  this  remote  country  not  only  passed  through  the  same 
stone  period  as  ourselves,  but  that,  as  their  culture  improved  and 
exf)anded,  they,  like  ourselves,  have  at  last  begun  to  make  collections 
of  objects  to  illustrate  the  arts  of  remote  antiquity. 

*  In  the  museum  belonging  to  the  Cork  College,  there  is  a  Peruvian  niummr, 
-with  which,  amongst  othor  articles,  two  of  these  arrow-pointed  knives  were  found. — 
A.  L.  F. 

t  Siebold,  Nippon,  AUe  Wufien.— Tab.  xi. 
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Implements  composed  of  Perishable  MateriaU. 

It  is  now  time  that  I  should  say  a  few  words  respecting  weapons  con- 
fltnicted  of  more  perishable  materials;  for  it  is  not  to  be  assumed  that, 
because  we  find  nothing  in  the  drift-gravels  but  weapons  of  fiint  and 
atone,  the  aborigines  of  that  age  did  not  also  employ  wood  and  other 
materials  capable  of  being  more  easily  worked.  If  man  was  at  that 
time,  as  he  is  now,  a  beast  of  prey,  he  must  also  have  become  familiar 
in  the  very  first  stages  of  his  existence,  with  the  uses  of  bone  as  a 
material  for  fabricating  into  weapons.  In  the  French  caves,  a  largo 
number  of  bone  implements  have  been  found,  and  their  resemblance, 
amounting  almost  to  identity,  with  those  found  in  Sweden,  amongst 
the  Esquimaux,  and  the  iiiliabitants  of  Tierra  del  Fuego,  has  been 
noticed  by  Sir  John  Lubbock,  Professor  Nilsson,  and  others. 

But,  in  dealing  with  the  subject  of  continuity  and  development,  it 
is  necessary  to  confine  our  remarks  to  those  countries  from  which  we 
have  had  an  opportunity  of  collecting  large  varieties  of  the  same  class 
of  implement ;  we  must  therefore  have  recourse  to  the  Australian, 
the  New  Zealandcr,  and  those  nations  with  which  we  are  more  fre- 
quently brought  in  contact. 

Tratmtion  from  Celt  to  Paddle^  Spear ^  and  Sword  Forms  (Plate  XIX). 

The  almond-shape  celt  form,  as  I  have  already  demonstrated,  is  one 
00  universally  distributed  and  of  such  very  early  origin,  that  we  may 
naturally  expect  to  find  many  of  the  more  complicated  forms  of  savage 
implements  derived  from  it.  In  a  paper  in  the  "  Ulster  Journal  of 
Araweology,"  for  1857,  a  writer  draws  attention  to  the  occurrence  in 
the  bed  of  the  Bann,  and  elsewhere  in  the  north  of  Ireland,  of  stone 
dabs,  formed  much  upon  the  general  outline  of  the  celt,  but  narrowed 
at  the  small  end,  so  as  to  facilitate  their  being  held  in  the  hand  Uke  a 
Mudgeon.  Fig.  50  is  copied  from  the  illustration  given  in  the  paper 
referred  to,  and  ^g,  51  is  another  in  my  collection,  also  from  Ireland, 
of  pi-ecisely  the  same  form ;  the  original  is  upon  the  table,  and  it  will 
be  seen  that  it  is  simply  a  celt  cut  at  the  small  end,  so  as  to  adapt  it  to 
being  held  in  the  hand.  Fig.  52  is  an  implement  in  common  use 
am6ng  the  New  Zealauders,  called  the  pattoo  pattoo,  of  precisely  the 
8ame  shape ;  it  is  of  jade,  and  its  form,  as  it  may  be  seen  by  the  thin 
sharp  edge  at  the  top,  is  evidently  derived  from  that  of  the  stone  celt. 
Rg.  53  is  a  remarkably  fine  specimen,  from  the  museum  of  this  Institu- 
tion ;  the  handle  part  in  this  sj^ecimen  is  more  elaborately  finished. 
These  weapons  are  used  as  clubs  to  break  heads,  and  also  as  missiles, 
and  the  fact  of  their  havmg  been  derived  from  the  celt  is  shown  by  the 
manner  in  which  they  are  used  by  the  New  Zealanders.  I  am  infonncd 
by  Mr.  Dilke,  who  derived  his  information  from  the  natives  whilst 
travelling  in  New  Zealand,  that  the  manner  of  striking  with  these 
weapons  is  not  usually  with  the  side,  but  with  the  sharp  end  of  the 
pattoo  pattoo,  precisely  in  the  same  manner  that  a  celt  would  be  used  if 
held  in  the  hand.    The  spot  selected  for  the  blow  is  usually  above  the 
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ear,  where  the  skull  is  weakest.  If  any  further  evidence  were  waDting" 
to  prove  the  derivation  of  this  weapon  from  the  stone  celt,  it  is  afforded 
by  fig.  54,  which  is  a  jade  implement  lately  added  to  the  British 
Museum,  from  tlie  Woodhouse  Collection.  It  was,  for  some  time, 
believed  to  have  been  found  in  a  Greek  tomb,  but  this  is  now 
believed  by  Mr.  Franks  to  be  a  mistake ;  it  is,  without  doubt,  a  New 
Zealand  instrument.  The  straight  edge  shows  unmistakably  that  the 
end  was  the  part  employed  in  using  it,  while  the  rounded  small  end 
with  a  hole  at  the  extremity,  shows  that,  like  the  pattoo  pattoo,  it  was 
held  in  the  hand.  It  is,  in  fact,  precisely  identical  with  the  hand  celte 
from  Ireland,  above  described,  and  forms  a  valuable  connecting  link 
between  the  celt  and  pattoo  pattoo  form.  Now  it  may  be  regarded 
as  a  law  of  development,  applicable  alike  to  all  the  implements  of 
savage  and  early  races,  that  when  any  form  has  been  produced 
symctrically,  like  this  pattoo  pattoo,  the  same  foim  will  be  found 
either  curved  to  one  side,  or  divided  in  half  (the  variation,  no  doubt, 
depending  on  the  purposes  for  which  it  is  used).  The  pattoo  pattoa 
having  been  used  at  first,  like  its  prototype  the  celt,  for  striking  with  the 
end,  would  naturally  come  to  beemployed  forstrikingupon  the  sideedgc.* 
The  other  side  would  therefore  be  liable  to  variation,  according  to  the 
fancy  of  the  workman.  Figs.  55,  56,  and  57,  are  examples  of  these 
implements,  in  which  the  edge  is  retained  only  on  one  side,  and  at  the 
end,  tlie  other  side  being  variously  cut  and  ornamented.  This  weapon 
extended  to  the  west  coast  of  America,  and  there,  as  in  New  Zealand,  tfiey 
are  found  both  of  the  symmetrical  and  of  the  one-sided  form.  Fig.  58 
*  is  one  beKeved  to  be  from  Nootka  Sound,  in  my  collection.  Fig.  59  is  also 
from  Nootka,  in  the  museum  of  this  Institution.  Fig.  60  is  an  outline 
of  one  from  Peru,  which  is  figured  in  Dr.  Klemm's  work,  and  I  am  in- 
formed that  a  nearly  similar  club  has  been  derived  from  Brazil. 

The  same  form  as  the  pattoo  pattoo,  in  Australia  has  been  develojjed 
in  wood.  Fig.  61  is  from  Nicol  Bay,  North  West  Australia,  and  is  in 
the  Christy  Collection  described  sls  a  sword.  Fig.  62  is  of  the  same 
form,  also  of  wood,  but  of  cognate  form,  from  New  Guinea.  In  fig.  63, 
which  is  also  from  New  Guinea,  wo  see  the  same  fonn  developed  into 
a  paddle.  In  the  larger  implements  of  this  class  we  see  the  same  form, 
modified  in  such  a  manner  as  to  diminish  the  weight ;  thus,  the  convex 
sides  become  either  straight  or  concave.  I  have  arranged  upon  the 
walls  a  variety  of  clubs  and  paddles,  from  the  Polynesian  Islands, 
figs.  64  to  67,  all  of  which  must  have  been  derived  from  a  common 
source.  The  New  Zealand  steering  paddle,  fig.  6J:,  it  will  be  soon.  Ls 
simply  an  elongated  celt  foim.  Those  from  the  Marquesas  (fig.  05), 
Society  Isles,  Fiji,  and  Solomon  Isle,  &c.,  are  all  allied.  In  th<;  infancy  of 
the  art  of  navigation,  we  may  suppose  that  the  implements  of  war, 
when  constructed  of  wood,  may  have  frequently  been  used  as  paddlos, 
or  those  employed  for  paddles  have  been  used  in  the  fight,  and  tiiis  may 
perhaps  account  for  the  circumstance  that,  throughout  these  regions,  the 

•  Evidence  of  this  transition  may  be  seen  by  examining  any  number  of  j)att<x> 
pattoos.  Some  are  sharp  at  the  end,  others  are  blunt  at  the  end,  but  shurp  ut  tlu» 
side  near  the  broadest  part. — A.L.F. 
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club,  sword,  and  paddle  pass  into  each  other  by  imperceptible  gradations. 
In  the  Friendly  Isles  we  may  notice  a  still  further  development  of  this 
form  into  the  long  wooden  spear,  specimens  of  which,  from  this  Insti- 
tution, are  exhibited  (figs.  68,  G9,  and  70). 

Wo  must  not  expect  to  find  all  the  comiecting  links  in  one  country  or 
island.  We  know  that  the  same  race  has  at  different  times  spread  over 
a  very  wide  area ;  that  the  Polynesians,  New  Zealanders,  and  Malays 
are  all  of  the  same  stock,  speaking  the  same  or  cognate  languages. 
The  same  race  spread  to  the  shores  of  America  on  the  one  side,  and  to 
Madagascar  on  the  other,  carrying  with  them  their  ai*ts  and  implements, 
and  we  may,  therefore,  naturally  expect  that  the  Hnks  which  are  miss- 
ing in  one  locality,  may  be  supplied  in  another. 

Development  of  the  Australian  Boomerang  (Plate  XX). 

We  now  turn  to  the  Australians,  a  race  which,  being  in  the  lowest 
stag^  of  cultivation  of  any  with  whom  we  are  acquainted,  must  be  re* 
garded  as  the  best  representatives  of  the  aboriginal  man. 

I  have  transferred  the  Australian  sword,  figured  in  Plate  xix^ 
fig.  61,  to  Plate  XX,  fig.  72,  in  order  that  from  it  we  may  bo 
able  to  trace  the  development  of  a  weapon  supposed  by  some  to  be 
peculiar  to  this  country,  but  one  which  in  reality  has  had  a  very  wide 
range  in  the  earliest  stages  of  culture — I  allude  to  the  boomerang.* 

The  Australians  in  the  manufacture  of  all  their  weapons,  follow  the 
natural  grain  of  the  wood,  and  this  leads  them  into  the  adoption  of 
every  conceivable  curve.  The  straight  sword  would  by  this  means  at 
once  assume  the  form  of  the  boomerang,  which  it  will  be  seen  ])y  the 
diagram  is  constructed  of  every  shade  of  curve  from  the  straight  line 
to  the  right  angle,  the  curve  invariably  following  the  natural  grain  of 
the  wood,  that  is  to  say,  the  bend  of  the  piece  of  a  stem  or  branch  out 
of  which  the  implement  was  fabricated. 

All  savage  nations  are  in  the  habit  of  throwing  their  weapons  at  the 
enemy.  The  desire  to  strike  an  enemy  at  a  distance,  without  exposing 
one's  self  within  the  range  of  his  weapons,  is  one  deeply  seated  in 
human  nature,  and  requires  neither  explanation  nor  comment.     Even 

•  Since  this  paper  was  read  to  the  Institution,  Sir  John  Lubbock  has  delirered 
a  remarlEably  interesting  series  of  lectures  on  sayages  at  the  Royal  Institution  ;  in 
the  course  of  which  ho  took  exception  to  my  classification  of  the  Indian,  African, 
fUkd  Australian  boomerangs,  under  the  same  head  ;  giving  as  his  reason,  that  the 
Australian  boomerang  has  a  return  flight,  whilst  those  of  other  nations  liavc  not  that 
peculiarity.  If  it  -could  be  shown  that  the  Australian  weapon  had  been  contrived 
for  the  purpose  of  obtaining  a  return  flight,  I  should  then  agree  with  him  in  re- 
purding  the  dilTcrence  as  generic.  But  the  course  of  my  investigations  tends  to  show 
that  this  was  probably  an  application  of  the  weapon  accidentally  hit  upon  by  the 
Australians,  and  that  it  arose  from  a  modification  of  weight  and  form,  so  trivial, 
as  to  prevent  our  regarding  it  as  gencrically  distinct  from  the  others.  I  therefore 
consider  the  Austrahan  weapon  to  be  a  mere  variety  of  the  implement  which  is  com- 
mon to  the  three  continents.  The  difference  between  us  on  this  point,  though  one  of 
terms,  is  nevertheless  important  as  a  question  of  continuity.  1  am  much  gratified, 
howeTcr,  to  find  my  opinions  on  many  otiicr  points,  supjx»rted  by  Sir  Johns  higli 
authority.— AL.F. 
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apes,  as  I  have  already  noticed,  are  in  the  habit  of  throwing  stones. 
The  North  American  Indian  throws  his  tomahawk ;  the  Indians  of  the 
Gran  Chako,  in  South  America,  throw  the  "  macana,"  a  kind  of  club.  We 
learn  from  the  travels  of  Mr.  Blount,*  m  the  Levant  in  1634,  that  at 
that  time  the  Turks  used  the  mace  for  throwing,  as  well  as  for  striking. 
The  Kaffirs  throw  the  knob  kerry,  as  did  also  the  Fidasians  of  Western 
Africa.t  The  Fiji  Islanders  are  in  the  habit  of  throwing  a  precisely 
similar  club.  The  Franks  are  supposed  to  have  thrown  the  francisca.| 
The  New  Zcalander  throws  his  pattoo  pattoo,  and  the  Australian  throws 
the  '^  dowak  "  and  the  waddy,  as  well  as  his  boomerang.  All  these 
weapons  spin  of  their  own  accord  when  thrown  from  the  hand.  In 
practising  with  the  boomerang,  it  will  be  found  that  it  does  not  require 
that  any  special  movement  of  rotation  should  be  imparted  to  it,  but  if 
thrown  with  the  point  first  it  must  inevitably  rotate  in  its  flight.  The 
effect  of  this  rotation,  it  will  hardly  be  necessary  to  remind  those 
acquainted  with  the  laws  of  projectiles,  is  to  preserve  the  axis  and 
plane  of  rotation  parallel  to  itself,  upon  the  principle  of  the  gyroscope. 
By  this  means  the  thin  edge  of  the  weapon  would  be  constantly  op- 
posed to  the  atmosphere  in  front,  whilst  the  flat  sides,  if  thrown 
horizontally,  would  meet  the  air  opposed  to  it  by  the  action  of  gravi- 
tation ;  the  effect,  of  coiu^e,  would  be  to  increase  the  range  of  the 
projectile  by  facilitating  its  forward  movement,  and  impeding  its  fall 
to  the  earth.  This  much,  all  curved  weapons  of  the  boomerang  form 
possess  as  a  common  property. 

If  any  large  collection  of  boomerangs  from  Australia  are  examined, 
it  will  be  seen  that  they  vary  not  only  in  their  curvature,  but  also  in 
their  section ;  some  are  much  thicker  than  others,  ,some  are  of  the  same 
breadth  throughout,  whilst  others  bulge  in  the  centre;  some  are 
heavier  than  others,  some  have  an  additional  curve  so  as  to  approach 
the  form  of  an  S,  some  have  a  slight  twist  laterally,  some  have  an 
equal  section  on  both  sides,  while  others  are  nearly  flat  on  one  side 
and  convex  on  the  other. 

As  all  these  varieties  continued  to  be  employed,  it  would  soon  be 
})crceived  that  peculiar  advantages  were  derived  from  the  use  of  the 
flatter  class  of  weapon,  especially  sucli  as  are  flat  on  tlie  under  side, 
for  by  throwing  these  in  such  a  manner  as  to  catch  the  air  on  the  flat 
side,  instead  of  falling  to  the  ground,  they  would  rise  in  the  air, 
precisely  in  the  same  manner  that  a  kite  (fig.  71),  when  the  boy  runs 
forward  with  the  string,  rises  and  continues  to  rise  as  long  as  it  is 
kej^t  up  by  the  action  of  the  air  beneath.  In  like  manner  the  boomerang, 
as  long  as  the  forward  movement  imparted  to  it  by  the  thrower  con- 
tinues, will  continue  to  rise,  and  the  plane  of  rotation,  instead  of 
continuing  perfectly  parallel  to  its  original  position,  will  be  slightly 
raised  by  the  action  of  the  atmosphere  on  the  forward  side.  AVhen  the 
movement  of  transition  ceases,  the  boomerang  will  begin  to  fall,  and 
its  course  in  falling  will  be  by  the  line  of  least  resistance,  which  is  in 
the  direction  of  the  edge  that  lies  obUquely  towards  the  thrower  ;   it 

•  "  Voyage  into  tho  Levant,"  by  Heniy  Blount,  Esq.,  1634. 
t  Baeman's  Guinea.  t  Hone  Fcrales. 
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will  therefore  fall  back  in  the  same  manner  that  a  kite,  when  the 
string  is  suddenly  broken,  is  seen  to  fall  back  for  a  short  distance,  but 
as  the  kite  has  received  no  movement  of  rotation  to  cause  it  to  continue 
in  the  same  plane  of  descent,  it  soon  loses  its  parallelism,  and  falls  in  a 
series  of  fantastic  curves  towards  the  ground.  The  boomerang  will 
do  the  same  thing  if  it  loses  its  movement  of  rotation,  but  as  long  as 
this  continues,  which  it  usually  does  after  the  forward  movement  has 
ceased,  it  continues  to  fall  back  upon  the  same  inclined  plane  by  wliich 
it  ascended,  and  finally  reaches  the  ground  at  the  feet  of  the  thrower. 
There  are  various  ways  of  throwing  the  boomerang,  but  the  prin- 
ciples here  enunciated  will  explain  the  course  of  its  flight  in  whatever 
manner  it  may  be  thrown. 

Now  it  is  evident  that  this  peculiar  mode  of  flight  would  be  of 
great  advantage  to  the  savage,  for  as  we  leani  from  a  paper  in  the 
Transactions  of  the  Ethnological  Society  by  Mr.  Oldfield,  who  speaks 
from  experience,  the  natives  usually  employ  this  weapon  against  large 
flocks  of  ducks  or  wild  fowl  in  rivers  or  marshes ;  the  weapon  after 
striking  or  missing  the  prey  would  return  to  the  thrower,  instead  of 
being  lost  in  the  morass ;  its  use,  therefore,  would  give  to  the  individual 
or  tribe  possessing  it,  a  great  advantage  over  their  neighbours  in  the 
struggle  for  life. 

But  it  is  evident  that  the  principles  of  the  flight  of  the  boomerang, 
such  as  I  have  described  it,  according  to  the  recognized  law  of  projec- 
tiles, must  have  been  entirely  unknown  to  the  savage ;  ho  can  no  more 
be  said  to  have  invented  the  boomerang  than  he  can  be  said  to  have 
invented  the  art  of  sustaining  life  by  nourishment.  Instinct  prompts 
him  to  eat,  Uttle  better  than  instinct  would  enable  him  to  select  from 
amongst  his  weapons  such  as  are  found  most  suitable  for  obtaining 
food,  and  we  have  already  seen  how  he  may  have  been  led  to  the 
adoption  of  such  an  instniment  as  the  boomerang,  purely  through  the 
laws  of  accidental  variation,  guided  by  the  natural  grain  of  the  material 
in  which  he  worked. 

The  boomerang,  though  used  chiefly  for  game,  is  used  also  as  a 
-weapon,  and  Mr.  Oldfield  says  that  it  is  capable  of  inflicting  a  wound 
several  inches  in  depth. 

A  further  improvement  is  effected  in  the  flight  of  the  boomerang  by 
giving  the  arms  a  slight  lateral  twist,  by  means  of  which  it  is  caused  to 
rise  by  virtue  of  its  rotation,  screwing  itself  up  in  the  air  precisely  in  the 
same  manner  that  a  boy's  flying  top  rises  to  the  ceiling.  By  means  of  this 
addition,  the  weapon  is  sometimes  made  to  strike  an  object  in  its  fall  to 
the  ground,  behind  the  thrower,  but  the  twist  is  not  by  any  means 
invariable,  as  any  one  may  see  by  examining  a  collection  of  these 
weapons.  Nor  is  it  essential  to  ensure  a  return  fall,  which  I  have  fre- 
qnently  ascertained  by  practising  with  a  boomerang  that  was  perfectly 
flat. 

On  examining  the  diagram  on  sheet  4  (Plate  xx),  it  will  be  seen  that  the 
boomerang  passes  by  imperceptible  gradations  from  the  straight  sword, 
fig.  72,  on  the  one  hand,  into  the  "malga"  or  kind  of  pick,  fig.  89,  used  for 
war  purposes  on  the  other,*  and  this  Australian  nialga  closely  resembles  a 

•  This  weapon  is  called  "  leowcl"  by  the  Australians  now  in  this  country. — A.  L.  F. 
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weapon  of  the  same  kind  from  New  Caledonia,  figs.  90  and  91,  which,  as 
already  mentioned,  is  used  both  as  a  weapon  and  for  tilliDg  thegroand. 
Upon  sheet  No.  5  (see  Plate  xx),  figs.  92  to  100,  I  have  also  arranged 
the  links  of  connection  between  the  boomerang  and  a  kind  of  hatchet 
or  chopper  called  the  waddy.  A  slight  swell  or  projection  is  seen  to 
grow  out  of  one  end  of  the  concave  side  of  the  boomerang,  and  this 
developes  into  the  form  of  a  chopper.  In  those  specimens  of  this  class, 
in  which  the  projection  is  only  slightly  developed,  as  in  figs.  94  and  95, 
tlie  sides  of  the  implement  are  flat,  and  the  weapon  is  obviously  designed 
for  throwing,  but  in  some  of  those  in  which  the  projection  is  more  fully 
developed,  as  in  fig.  96,  the  shaft  is  quite  round,  and  the  head  becomes 
thick  and  heavy,  so  as  to  render  it  totally  unsuited  to  the  purposes  of  a 
missile.  We  see,  therefore,  in  these  diagrams  the  transition,  by  minute 
gradations,  from  a  missile  to  a  hand  weapon,  or  vice  versd.  The 
boomerang,  the  sword,  the  malga,  and  the  waddy,  are  thus  seen  to  be 
allied  in  such  a  manner  as  to  make  it  difiicult  to  determine  which  of 
the  four  was  the  original  weapon,  and,  if  properly  arranged  to  display 
their  development,  they  should  be  distributed  in  branch  lines,  starting' 
from  a  common  centre,  exactly  in  the  same  manner  that  I  have  suggested 
the  various  forms  of  spear  and  arrow  heads  ought  to  be  arranged  in 
the  natural  order  of  progression. 


Indian  Boomerangs  (Plate  XX). 

On  sheet  No.  G  (Plate  xx),  figs.  101  to  105, 1  have  arranged  a  series  of 
boomerangs  from  India.  Figures  101  and  102  are  specimens  of  the 
*'katureea*'  or  boomerang  of  Goojerat,  from  the  India  Museum;  they 
lire  used  by  the  koolees,  according  to  the  ticket  in  the  Museum,  ''  for 
whirling  at  hares,  boars,  and  other  wild  animals,  and  disabling  them." 
It  is  of  raen  wood,  thicker  and  heavier  than  the  Australian  specimens, 
and  therefore  not  adapted  to  rise  in  the  air  and  return.  The  section  is 
equal  on  both  sides,  but  in  other  respects  it  is  precisely  identical 
with  the  Australian  weapon,  and  appears  to  have  been  roughly  chipped 
into  form.  Figures  103  and  104  are  of  an  unproved  form,  from  Madras, 
cjilled  the  collery,  also  of  wood,  but  having  a  knob  at  the  handle  end ; 
lliey  are  from  the  Museum  cf  this  Institution.  Figure  105  is  precisely 
the  same  form  in  steel,  from  the  India  Museum.  It  is  probable  that 
tliis  weapon  led  to  the  use  of  the  steel  *'  ckakkra"  or  war  cpioit  (fig.  10(5) 
of  wliich  I  have  given  an  illustration  from  the  Museum  of  this  Insti- 
tution. The  principle  of  its  flight  is  precisely  that  of  the  boomerang, 
in  so  far  as  regards  the  increase  of  range  and  velocity  produced  by  the 
rotation  preserving  the  thin  edge  in  the  line  of  its  forward  motion. 
The  earliest  mention  of  this  instrument  is  in  the  description  of  the 
Malabar  Coast,  by  Magellan,  about  If)  12,  tmnslated  by  iSfr.  Stanley, 
for  the  llaklnyt  Society.  The  author  describes  amongst  the  arms 
used  in  the  kingdom  of  Dely,  certain  wheels  called  chacarani,  *•  two 
'*  lingers  broad,  sharp  outside  like  knives,  and  without  edge  inside, 
'"  an(l  the  surface?  of  these  is  of  the  size  of  a  small  plate,  and  tiiey 
**  carry  seven  or  eight  of  thi*se  each,  put  on  the  left  arm,  and  tli(y 
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**  take  one  and  put  it  on  the  finger  of  the  right  hand,  and  make  it  spin 
^^  round  many  times,  so  that  they  huri  it  at  their  enemies,  and  if  they 
**  hit  any  one  on  the  arm  or  neck,  it  cuts  through  all,  and  with  these 
"  they  carry  on  much  fighting,  and  are  very  dexterous."*  These 
weapons  are  usually  worn  on  the  head,  but  the  circumstance  here 
mentioned  of  their  being  worn  on  the  arm,  reminds  us  very  much  of 
the  peculiar  weapon  worn  by  the  Djibba  negroes  of  Central  Africa  as  a 
bracelet ;  this  is  represented  in  figure  107 ;  it  is  of  iron,  sharp  on  the 
outside  and  blunt  on  the  inside,  which  touches  the  arm ;  the  edge  is 
usually  covered  with  a  strip  of  hide  to  prevent  injury  to  the  person. 
I  am  not  aware  that  this  weapon  of  the  negroes  is  ever  used  as  a 
missile,  but  the  occurrence  of  two  such  singular  weapons,  similarly 
carried,  is  worthy  of  notice,  more  particularly  as  we  have  clear  evi- 
dence of  a  connection  between  the  metal  workers  of  the  whole  con- 
tinent of  Africa  and  the  hill  tribes  of  Central  India. 

It  is  possible  that  many  links  of  connection  may  be  supplied  when 
the  subject  of  continuity  comes  to  be  more  carefully  studied  in  these 
countries.  It  would  appear  extremely  probable  that  the  small  Koor- 
keree  and  Goorkah  knife,  though  now  used  only  for  hand  fight,  may 
have  bad  their  origin  in  these  missile  weapons,  which  they  resemble  in 
form,  especially  the  large  Goorkah  knife.  It  would  be  interesting  to 
know  if  they  are  ever  thrown.  I  have  heard  stories  of  this  having 
been  the  case,  but  no  authentic  account  of  such  a  practice.  The 
Spaniards  throw  their  long  clasp  knives  with  effect  for  a  considerable 
dftstance. 

African  Boomerangs  (Plate  XX). 

Turning  to  Africa  (Plate  xx),  we  find  the  boomerang  well  re- 
presented in  many  parts  of  that  continent.  Figure  108  is  an  ancient 
Egyptian  boomerang  of  wood,  in  the  British  Museum.  It  was  ob- 
tained from  the  collection  of  James  Burton  Junior,  Esq.,  which  was 
formed  by  him  in  Egypt,  and  is  described  as  "  an  instrument  for  fowl- 
*•  ing,  for  throwing  at,  or  knocking  down  birds,  as  is  continually  repre- 
"  sented  on  the  walls  of  the  tombs."  It  is  of  hard  but  light  wood, 
the  section  is  symmetrical  on  both  sides,  and  not  fiat  on  one  side,  Uke 
some  of  the  Australian  boomerangs ;  it  is  somewhat  broader  at  the 
ends  than  in  the  middle  of  the  blade.  Figures  109,  110,  and  111,  are 
taken  from  Rosellini's  Egyptian  Monuments,  and  show  how  this  instru- 
ment was  used  by  the  ancient  Egyptians.  Sir  Samuel  Baker  has  de- 
scribed the  weapon  called  the  "  trombash,"  used  in  those  parts  of  Abys- 
sinia which  he  traversed.f  It  is  of  hard  wood,  resembling  the  Austra- 
lian boomerang,  about  two  feet  in  length,  and  the  end  turns  sharply 
at  an  angle  of  30*" ;  they  throw  this  with  great  dexterity,  and  inflict 
severe  wounds  with  the  hard  and  sharp  edge,  but,  unlike  the  boome- 
rang, it  does  not  return  to  the  thrower.  Figure  113  is  a  wooden  in- 
strument, in  the  Christy  Collection,  said  to  be  used  by  the  Djibba 

*  CowU  of  East  Africa  and  Malabar,  bj  Magellan,  translated  for  the  Ilaklujt 
Society  by  the  Honorable  H.  Stanley,  p.  101. 
t  Kile  Tributaries  of  Abyssinia,  JBaker,  p.  511. 
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nep^oes  for  throwing  at  birds.  Figure  114  is  the  Nubian  sword, 
which  in  form  exactly  resembles  the  boomerang.  They  have  a  great 
variety  of  curves,  some  of  them,  especially  those  of  the  same  form 
used  in  Abyssinia,  bending  nearly  iu  a  right  angle.  I  am  not 
aware  that  this  instrument  is  ever  thrown  by  the  Nubians ;  they, 
however,  are  in  the  habit  of  throwing  their  curved  clubs  inith 
great  dexterity.  Figure  115  is  an  iron  implement  of  native  work- 
mansliip,  used  as  a  missile  by  the  inhabitants  of  Central  Africa ;  it 
was  brought  from  that  region  by  Consul  Petherick,  at  whose  sale  I 
purchased  it.  Like  the  majority  of  the  succeeding  figures  represented 
on  this  sheet,  it  resembles  the  Australian  boomerang,  in  being  flat 
on  the  under  side,  that  is  to  say,  upon  tlie  side  which  would  be  under- 
most, if  thrown  from  the  right  hand  witli  the  point  first ;  the  weight, 
however,  would  prevent  such  a  weapon  from  rising  in  the  air,  or  re- 
tuniing  to  the  thrower.  Figure  116  is  used  by  the  Mundo  tribe  of 
Africa ;  like  the  last,  it  is  flat  on  the  under  side ;  in  form  it  rescmbleB 
the  falchion,  represented  in  the  Egyptian  sculptures  as  being  held  in 
the  hand  by  Rameses  and  other  figures,  when  slaying  their  enemies. 
The  small  knob  on  one  side  of  the  blade  is  used  to  attach  it  to  the 
jjcrson  in  carrying  it.  Figure  117,  from  Central  Africa,  is  clearly  a 
development  of  the  preceding  figure.  Figure  118  is  a  weapon  of  the 
sanie  class,  from  Kordofau,  obtained  near  the  cataracts  of  Essoan, 
Upix^r  ^ile,  and  now  in  the  Museum  of  this  Institution;  though  of 
the  same  character  as  the  other  missiles,  its  section  is  equal  on  both 
sides,  and  therefore  it  is  not  calculated  U)  range  far  in  its  flight.  Figure 
119  is  also  from  the  Museum  of  this  Institution,  it  is  flat  on  the  under 
side.  P'i^iircH  120  and  121  are  from  illimt rations  in  Denliam  and  Clap- 
perl  on*8  Travels  in  Northern  and  Central  Africa,  of  the  missile  iiistni- 
ments,  called  "  hunga-mungas,"  ised  b}'  the  negro  tribes,  south  of  Lake 
Tehadl  One  of  these  is  of  very  peculiar  fonn ;  in  the  course  of  the 
innumerable  variations  which  this  weapon  ap|)ears  to  have  undergone, 
the  constructor  api>ears  to  have  hit  upon  the  idea  of  representing  the 
liead  and  neck  of  a  stork.  Figure  122  is  from  a  sketch  in  Dr.  Barth's 
Tnivels,  of  one  of  these  weapons,  belonging  to  the  Marghi,  a  negro 
tribe  in  the  same  region;  it  is  called  *' danisco,"  and  he  says  that 
the  specimen  here  represented  is  of  particularly  regular  shape,  therebv 
infeiTing  that  nmnerous  varieties  of  foi-m  aixj  in  use  among  thoJH^ 
people.  In  another  place,  he  describes  the  ''goliyo'*  of  the  Muscpi 
an<l  the  "njiga"of  the  Bagirmi,  as  wea|K)ns  of  the  same  chiss,  the 
name  of  the  latter  differing  from  the  word  for  s|Knir,  only  in  a  single 
letter ;  he  says  this  weaixm  is  ix)mmon  to  all  the  pagan,  i.e.,  n<'gn> 
trib(?s  that  he  came  across*.  Figure  123  is  fi-om  Esist  Central  Africa, 
pi-esented  to  the  Christy  Collection  by  the  Viceroy  of  Eg^-pt ;  it  is 
described  as  a  cutting  histrunient,  from  the  country  of  the  liinkas  and 
Choulonkes,  capable  of  being  thrown  to  a  great  distance.  Mr.  Petln'rick 
met  with  these  tribes  in  his  ti-avels  on  the  White  Nile.  Fi;;:ure  124 
from  my  collection,  is  described  as  a  battle-axe  of  the  Dor  trib(\ 
bctwx'on  the  equator  and  the  6th  or  7th  degree  of  north  latitude.     It 

*  Borth's  TruTcL}  in  Africa,  toI.  iii,  pages  231,  451,  &c,  &c. 
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was  brought  to  England  by  Mr.  Petherick,  wlio  obtained  it  in  bis 
travels  in  1858 ;  it  is  used  also  for  throwing.  Figure  125  is  from  an 
illustration  in  Du  Challu's  work,  of  the  missile  tomahawk,  used  by  the 
Pans  in  the  Gaboon,  in  West  Central  Africa ;  he  says  that  the  thrower 
aims  at  the  head,  and,  after  killing  his  victim,  uses  the  round  edge  of 
the  axe  to  cut  off  the  head.  We  see  from  this,  that  notwithstanding 
the  innumerable  and  apparently  meaningless  variations  which  this 
weapon  has  undergone,  the  different  parts  of  it  are  sometimes  applied 
to  especial  uses.  Figure  126  Ls  another  missile,  used  by  the  Neam 
Nam  tribes,  East  Central  Afr^a.  Mr.  Petherick  says,  that  the  Baer 
tribe  carry  a  different  kind  of  iron  missile  from  the  Neam  Nams. 
Figures  126  to  129,  are  different  varieties  of  Neam  Nam  weapons,  in 
which,  as  they  are  all  derived  from  the  same  people,  the  gradual  transi- 
tion of  form  is  more  perceptible  than  in  those  isolated  specimens  de- 
rived from  different  tribes.  If,  however,  we  had  specimens  of  all  the 
varieties  used  by  each  tribe,  we  should  without  doubt  be  able  to  trace 
the  progression  of  the  whole  of  them  from  a  common  form.  As  it  is, 
the  connection  is  sufficiently  obvious  when  the  details  are  examined, 
throughout  the  whole  region  in  which  they  are  found,  extending  from 
Egypt  and  the  Nile  in  the  East,  to  the  Gaboon  on  the  West  Coast.  In 
aU,  the  principle  of  construction  is  the  same,  the  divergent  lateral 
blades  serving  the  purpose  of  wings,  like  the  arms  of  the  Australian 
boomerang,  to  sustain  the  weapon  in  the  air  when  spun  horizontally. 
The  variations  are  such  as  might  have  resulted  from  successive  copies, 
little  or  no  improvement  being  perceivable  in  the  principle  of  con- 
straction  throughout  this  region  notwithstanding  the  innumerable 
forms  through  which  it  must  have  passed  during  its  transmission  from 
its  original  source,  the  locality  of  which  we  shall  probably  be  unable 
to  determine,  until  the  antiquities  of  the  country  have  been  more  care- 
fully described  and  studied.  As,  however,  it  is  everywhere  found  in 
the  hands  of  the  negro  aborigines  of  the  country,  it  must  probably 
have  had  the  same  origin  as  the  arts  of  smelting  and  fabricating  iron, 
which  is  everywhere  identical  tluroughout  this  region,  and  is,  without 
doubt,  of  the  remotest  antiquity,  dating  long  prior  to  any  historical 
record  of  the  continent  of  Africa. 

Catda, 

The  possible  employment  of  the  boomerang  in  Europe  has  been 
made  the  subject  of  occasional  speculation  amongst  antiquarian 
writers.  Having  been  used  in  Egypt,  and  perhaps  in  Assyria,  there  is 
no  good  reason  for  doubting  that  it  may  have  spread  from  thence  to 
the  north  west.  In  a  learned  paper  on  the  subject,,  by  Mr.  Samuel 
Ferguson,  in  the  19th  volume  of  the  Transactions  of  the  Royal  L-i.-^h 
Aeademy,  the  author  endeavours  to  prove  that  the  cateia  mentioned  by 
classical  authors  was  the  boomerang.  lie  quotes  several  passages,  and 
amongst  them  one  from  the  iEneid  of  Virgil,  in  which  mention  is  made 
of  a  people  accustomed  to  whirl  the  cateia,  after  the  Teutonic  manner r. 
In  the  Punics  of  Sihus,  one  of  the  Lybian  tribes  who  accompanied 
to  Italy,  Ib  described  as  being  armed  with  a  bent  or  crooked 
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cateia.  Isidore,  bishop  of  Seville,  a  writer  of  the  end  of  the  sixth  and 
beginning  of  the  seventh  century  described  the  cateia  as  '^  a  species 
"  of  bat,  which,  when  thrown,  flies  not  far,  by  reason  of  its  weight, 
"  but  where  it  strikes,  it  breaks  through  with  extreme  impetus,  and  if 
^'  it  be  thrown  with  a  skilful  hand,  it  returns  back  again  to  hhn  who 
"  dismissed  it." 

Strabo  also  describes  the  BelgsB  of  his  time,  as  using  <'  a  wooden 
*^  weapon  of  the  shape  of  a  grosphus,  which  they  throw  out  of  hand, 
^'  and  wliich  flies  faster  than  an  arrow,  and  is  chiefly  used  in  the  pursuit 
*'  of  game.'*  ^ 

General  Conclusions  relative  to  the  Boomerang. 

Those  who  desire  further  information  relative  to  its  supposed  use  in 
Europe,  cannot  do  better  than  refer  to  the  paper  from  which  I  have 
quoted.  Meanwhile,  enough  has  been  said  to  show : — Istly,  that  the 
boomerang  was  used  in  many  different  countries  at  a  very  early  period, 
and  in  a  very  primitive  condition  of  culture,  and  thiat  it  was  cveiy- 
where  employed  chiefly  in  the  pursuit  of  game ;  2ndly,  that  it  was  every- 
where constructed  of  wt)od,  before  it  was  copied  in  metal ;  3rdly,  that 
in  Australia  it  originated  as  a  variety  of  the  almond  or  leaf-shaped 
sword,  and  was  suggested  by  the  natural  curvature  of  the  material 
out  of  which  it  was  formed ;  4thly,  that  the  subsequent  improvements 
by  which  its  return  flight  was  insured,  arose  from  a  practical  selection  of 
suitable  varieties,  and  was  not  the  result  of  design,  and, — Sthly,  that 
the  form  of  the  boomerang  passes  by  minute  grwiations,  into  at  least 
three  other  classes  of  weapons  in  common  use  by  the  same  people, 
and  may  therefore  be  regarded  as  a  branch  variety  of  an  original 
normal  type  of  implement,  used  by  the  most  primitive  races  as  a 
general  tool  or  weapon. 

Development  of  the  Club  (Plate  XXI). 

Amongst  other  implements  used  for  war,  the  form  of  which  ap- 
pears to  be  derived  from  the  same  common  source  as  those  already 
described,  may  bo  included  the  Australian  club,  and  tlie  wamera  or 
throwing  stick.  I  have  arranged  upon  sheet,  No.  8  (Plate  xxi),  figs. 
130  to  1*57,  a  series  of  Australian  clubs,  showing  a  transition  from  the 
plain  stick  of  equal  size  throughout,  to  one  having  a  nearly  round  knob 
at  one  end.  Nearly  similar  forms  to  some  of  these,  from  Africa,  tigs. 
138  to  140,  are  also  represented  on  the  same  sheet. 

Contrivances  for  Throwing  the  Spear  (Plate  XXI). 

Amongst  the  Australian  wameras,  thero  are  so  many  varieties,  that 
it  is  next  to  impossible  to  speculate  upon  the  priority  of  any  particular 
form,  unless  the  plain  stick,  with  a  projecting  peg  at  one  end,  may  bo 
regarded  as,  certainly  the  simplest,  and  therefore  the  earlier  form. 
Tlio  wamera  is  held  in  the  right  hand,  and  the  pmjecting  peg*  at  the 
end  is  fltted  into  a  cavity  at  the  end  of  the  spear,  which  latter  is  held 
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in  the  left  hand,  in  the  required  direction,  until  just  before  tlie  moment 
of  throwing.  The  spear  is  then  impelled  to  its  destination  by  the 
wamera,  which  gives  great  additional  impetus  to  the  arm.  Fig.  147 
is  a  wamera  from  ^icol  Bay,  of  exactly  the  same  general  outline,  as  the 
sword  already  figured,  from  that  locality,  figs.  61  and  62  (Plate  xix), 
except  that  one  of  the  faces  at  the  end  of  which  the  peg  is  fastened,  is 
concave,  and  the  other  convex ;  this  specimen  is  in  the  Christy  Collection. 
The  wamera  assumes  a  great  variety  of  forms,  some,  as  for  example, 
fig.  142,  resemble  on  a  small  scale  the  New  Zealand  paddle,  the  broad 
end  being  held  in  the  hand,  and  the  peg  inserted  in  the  small  end ; 
oUiers  broad  and  flat,  figs.  148  to  150,  bulge  out  in  the  middle  by  suc- 
cessive gradations,  until  they  approach  the  form  of  a  shield.  No 
reasonable  cause  that  I  am  aware  of,  can  be  assigned  for  these  different 
forms,  beyond  caprice,  and  the  action  of  the  law  of  incessant  varia- 
tion, which  is  constant  in  its  operation  amongst  all  the  works  of  the 
aborigines. 

The  wamera  is  found  on  the  north-west*  and  south-westf  coasts  of 
Austraha,  and  Major  Mitchell  describes  it,  in  the  east  and  central  parts 
of  the  Continent.J 

That  the  wamera  preceded  the  bow,  appears  probable  from  the  fact 
that  no  bow  is  ever  used  in  Australia,  unless  occasionally  upon  the  north 
coast,  where  it  is  derived  from  the  Papuans.  The  bow  is  not  indi- 
genous in  New  Zealand,  or  in  any  of  those  islands  of  the  Pacific,  which 
are  peopled  by  the  Polynesian  race,  it  belongs  truly  to  the  Papuans, 
and  where  it  is  used  elsewhere  in  the  Pacific  Islands  as  a  toy,  it  may 
very  probably  have  been  derived  from  their  Papuan  neighbours.  The 
throwing  sticks  are  used  in  New  Zealand,  in  which  country  Mr.  Darwin 
describes  the  practice  with  them.  *'  A  cap,"  he  says,  "  being  fixed  at 
"  30  yards  distance,  they  transfixed  it  with  the  spear  delivered  by 
"  the  throwing  stick  with  the  rapiiUty  of  an  arrow  from  the  bow  of  a 
"  practised  archer."  §  In  New  Guinea,  Captain  Cook  saw  the  lance 
thrown  60  yards,  as  he  believed,  by  the  throwing  stick.  I  saw  the 
Australians,  now  exhibiting  on  Kenningtou  common,  throw  then*  spears 
with  the  wamera  nearly  100  yards  extreme  range,  but  as  they  prac- 
tised only  for  range,  I  had  no  opportunity  of  observing  the  accuracy 
of  flight.  Mr.  Oldfield  says  that  their  practice  has  been  much  exag- 
gerated by  the  European  settlers,  in  order  to  justify  acts  on  their  part, 
which  would  otherwise  appear  cowardly.  He  says,  that  a  melon 
having  been  put  up  at  a  distance  of  80  yards,  many  natives  practised 
at  it  for  an  hour  without  hitting  it,  after  which  an  Eiu-opean,  who  had 
accustomed  himself  to  the  use  of  this  weapon,  struck  it  five  times  out 
of  six  with  his  spear.  Klemm,  on  the  other  hand,  has  collected  several 
accounts  of  theu*  dexterity  in  the  use  of  it ;  he  says,  that  the  range  is 

•  Gregory's  Account  of  his  Expedition  in  18G1,  toI.  xxxii,  Eoyal  Q-eographical 
Societj's  Journal. 

f  A.  Oldfield,  Esq.,  on  "Aborigines  of  Austraha."  Transactions  Ethno.  Soc, 
ToL  iii. 

J  "Expedition  to  the  Interior  of  Eastern  Australia,"  by  Major  T.  L.  Mitchell, 
Bnrrejor-GenenJ,  Geographical  Society's  Journal,  vol.  ii. 

§  Darwin,  NatunUiBt's  Journal. 
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90  yards,  and  mentions  that  Captain  Phillips  received  a  wound  seyerai 
inches  deep  at  30  paces.  At  40  paces  he  says,  the  aborigines  are 
always  safe  of  their  mark.  A  sharp  flint  is  usually  fixed  with  gnm 
into  the  handle  of  the  wamera,  wluch  they  use  for  sharpening  the 
points  of  their  spears. 

The  throwing  stick  (fig.  151)  is  used  by  the  Esquimaux  throup^ont 
the  regions  they  inhabit.  Frobisher  mentions  it  on  the  east,  Captain 
Beachey  on  the  north  west,  and  Crantz  describes  its  use  in  Greenland 
KIcmm  says,  that  the  throwing  stick  used  in  the  AUeutian  Isles,  differs 
from  that  of  the  Groenlander  in  having  a  cavity,  to  receive  the  end  of  the 
spear,  instead  of  a  projecting  tang.  The  Esquimaux  stick  generally 
differs  from  the  Australian  in  form,  and  has  usually  holes  cut  to  receive 
the  fingers,  which  by  this  means  secure  a  fiim  grasp  of  the  instrument 
The  custom  of  forming  holes  or  depressions  in  an  implement  to  receive 
the  fingers  was  very  widely  spread  in  pre-historic  times.  I  have  speci- 
mens of  stones  so  indented,  used  probably  as  hammers,  from  Ireland, 
Yorkshire,  Denmark,  and  Central  India.  In  the  Christy  Collection 
there  is  one  precisely  similar  from  the  Andaman  Isles. 

The  only  other  race  that  is  known  to  make  use  of  the  throwing 
stick  is  the  Funis  Purns  Indians  of  South  America,  inhabiting'  a  tribu- 
tary of  the  Amazon.  These  people  have  no  bow,  and  in  many  other 
respects  resemble  the  Australians  in  their  habits.  Their  throwing  stick 
is  called  ^^  palheta ;"  it  has  a  projection  at  the  end,  to  fit  into  the  end  of 
the  sjx^ar,  and  is  handled  exactly  in  the  same  manner  as  the  Australian 
wamera.* 

Another  kind  of  spear  thrower,  consisting  of  a  loop  for  the  finger 
and  a  thong  by  which  it  is  fastened  to  the  apear,  is  used  in  New  Cale- 
donia and  Tanua,  New  Hebrides  (fig.  152).  On  ordinary  occasions 
this  is  carried  by  being  suspended  to  an  armlet  on  the  left  ann,  but,  when 
preparing  for  war,  they  fasten  it  on  to  the  middle  of  their  spears.  I  exhibit 
here,  fig.  153,  a  precisely  similar  contrivance  from  Central  Africa,  from 
my  collection.  Judging  by  the  spiral  ferrule  at  the  end  of  the  lance,  to 
which  it  is  attached,  it  appears  to  be  derived  from  Central  or  East  Central 
Africa.  This  mode  of  increasing  the  range  of  the  dart  or  javelin  was 
well  known  to  the  ancients,  and  was  called  by  the  Greeks  nyKvXrj,  and 
by  the  Romans  "  amentum  ;"  it  is  represented  on  the  Etniscan  vases, t 
and  is  figured  in  Smith's  "  Dictionary  of  Greek  and  Roman  Anticpiities,** 
from  which  the  drawing  given  in  fig.  154  is  taken.  One  of  the  effects 
proihiced  by  this  contrivance  was,  doubtless,  to  give  the  wc?apon  a 
rotary  motion,  and  thereby  to  increase  the  accuracy  of  its  flight,  upon 
the  same  principle  as  the  rifling  of  a  bullet;  but  the  range  and 
velcHMty  were  also  increased,  by  enabling  the  thrower,  the  tip  of  whose 
forefinger  was  passed  through  the  loop  of  the  "  amentum,"  to  press  longer 
upon  the  s|)ear,  and  thus  impart  a  greater  velocity  to  it,  in  the  same 
manner  that  the  effect  of  the  Australian  wamera  may  be  s«iid  to  increase 
the  length  of  the  tlirower's  arm.   The  Eniixjror  Napoleon,  who,  as  we  all 

•  "  Tribes  of  the  Valley  of  the  Amazon,"  by  Clement  Markham,  Esquire. — Trans. 
Ethno.  Soc.,  vol.  3. 

t  Smith's  "  Dictionary  of  Greek  and  Roman  Antiquities.'* — Hasta. 
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know,  bas  paid  great  attention  to  these  weapons  of  the  ancients,  caused 
experiments  to  be  conducted,  under  his  own  personal  supervision,  at 
Saint  Germain,  the  result  of  which  shewed  that  the  range  of  a  spear 
was  increased  from  20  to  80  meters  by  the  use  of  this  accessory.* 


Transition  from  Club  to  Shield  (Australia).    (Plate  XXI). 

My  next  example  of  variation  of  form  is  taken  from  the  Australian 
«'  hieleman,'*  or  shield.  It  may,  on  the  first  cursory  consideration  of  the 
subject,  appear  fanciful  to  suppose  that  so  simple  a  contrivance  as  the 
shield  could  require  to  have  a  history,  or  that  the  plain  roiuid  target,  for 
example,  so  common  amongst  many  savage  nations,  could  be  the  result 
of  a  long  course  of  development.  Surely,  it  may  be  said,  the  shells  of 
tortoises  or  the  thick  hides  of  beasts  would,  from  the  first,  have  supplied 
80  simple  a  contrivance.  But  the  researches  in  palsBO-ethology  teach  us 
that  such  was  not  the  case ;  man  came  into  the  world  naked  and  defence- 
less, and  it  was  long  before  he  acquired  the  art  of  defending  himself 
in  this  maimer.  His  firet  weapon,  as  I  have  already  said,  was  a  stone 
or  a  stick,  and  it  is  from  one  or  other  of  these,  that  we  must  trace 
aQ  subsequent  improvements.  The  stick  became  a  club,  and  it  is  to 
this  alone  that  many  of  the  earliest  races  trust  for  the  defence  of  their 
persons.  The  Dinkas  of  East  Central  Africa  have  no  shields,  using  the 
dub,  and  a  stick,  fig.  170,  hooked  at  both  ends,  to  ward  off  lances.f  The 
Shoaa  and  the  Bagimii  of  Central  Africa  rarely  carry  shields,  and  they 
use  a  foreign  name  for  it.:(  The  Khonds,  hill  tribes  of  Central  India, 
have  never  adopted  the  shield.§  The  inhabitants  of  Tahiti  use  no 
shield; II  the  Sandwich  Islanders  use  no  shield  or  weapon  of  defence, 
employing  the  iaveUn  to  ward  off  lances :  like  the  Australians,  and,  like 
the  fioshmen,  they  are  very  expert  in  dodging  the  weapons  of  their 
eneuues.  In  Samoa  the  club  is  used  for  warding  off  lances,  and  the 
warrk»s  frequently  exercise  themselves  in  this  practice.  The  kern 
sticks  of  the  Hottentots  are  used  for  warding  off  stones  and  as- 

aegais-T 

The  club  head  formed  by  the  divergent  roots  of  a  tree,  fig.  155, 
offers  ffreat  advantages  in  cnabUng  the  warrior  to  catch  the  arrows  in 
their  flight,  and  this  led  to  the  use  of  the  jagged  mace  head  form  of 
dub,  which  is  here  repi*esen ted  from  many  different  localities.  Fig.  155 
IS  from  Fiji,  fig.  157  from  Central  Africa,  fig.  156  from  Australia, 
Gg.  158  from  New  Guinea,  and  fig.  159  from  the  Friendly  Isles.  The 
curved  dubs,  of  which  a  great  variety  are  found  in  the  hands  of 
savages  in  every  part  of  the  world,  are  exceedingly  well  adapted  to 
catch  and  throw  off  the  enemy's  arrow.    The  Australian  malga  or 

*  "  Die  Pfahlbauten  des  neuenborger  sees/'  von  E.  Desor,  p.  104. 

t  "  Petherick,"  p.  391. 

t  "  Bttth,"  ToL  iu,  p.  451. 

{  "  TUiteen  Yean  amongst  the  WUd  Tribes^  Khondistan,"  bj  John  Campbell,  C.B. 

i  Slia  Polyneaian  Beeearches. 

T  "XoIben,"p.292. 
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''Lowel,"  as  it  is  called  by  the  Australians  now  in  this  country,  and 
already  described,  is  used  in  this  manner. 

By  degrees,  instead  of  using  the  club  as  a  general  weapon,  offensive 
and  defensive,  especial  forms  would  be  used  for  defence,  whilst  others 
would  be  retained  for  offensive  purposes ;  but  the  shield  for  some 
time  would  continue  to  be  used  merely  as  a  parrying  instrument.  Such 
it  is  in  Australia.  In  its  most  primitive  fonn,  it  is  merely  a  kind  of  stick 
witli  an  aperture  cut  through  it  in  the  centre  for  the  hand.  The  fore 
part  varies  with  the  shape  of  the  stem  out  of  which  it  was  made ;  in 
some  it  is  round,  in  others  flat.  This  form  appears  to  have  branched 
off  into  two  varieties ;  one  developed  laterally,  and  at  last  assumed  the 
form  of  a  pointed  oval,  as  represented  in  figs.  165  to  168  and  169,  these 
are  frequently  scored  on  the  front  with  gi^oves  to  catch  the  lanoe  points. 
The  other  variety  appears  to  have  assiuned  a  pointed  form  in  front,  so 
as  to  make  the  spear  glance  off  to  one  side,  as  represented  in  figs.  160 
to  164.  The  Australians  are  exceedingly  skilful  in  parrying  with  these 
shields.  One  of  the  feats  of  the  Australians  now  in  this  country,  con- 
sists in  parrying  cricket  balls  thrown  with  full  force  by  three  persons 
at  the  same  time.  The  hieleman  is  cut  out  of  the  solid  tree  and,  like  aQ 
their  other  weapons,  invariably  follows  the  grain  of  the  wood. 

In  1861,  Mr.  Oldfield,  when  engaged  in  collecting  specimens  of 
timber  for  the  International  Exhibition,  came  upon  one  of  these  shieMs, 
nearly  finished  and  abandoned,  but  only  requiring  a  few  strokes  to  de- 
tach it  from  the  growing  tree,  and  he  noticed  the  immense  time  and 
labour  it  must  have  cost  the  native  to  construct  it,  not  less  than  80 
cubic  feet  of  wood  having  been  removed  in  digging  it  out  of  the  tree 
with  no  better  tool  than  a  flint  fixed  to  the  end  of  a  stick.  Trees  of  suffi- 
cient size  for  these  shields  are  not  found  in  all  parts  of  Austraha,  and 
in  those  places  where  they  are  wanting,  the  natives  only  obtain  them 
by  traffic  with  other  tribes.  The  same  cause  may  also  account,  in  some^ 
measure,  for  the  varieties  of  their  form,  yet,  notwithstanding  these 
numerous  varieties,  they  never  leave  the  nonnal  type  throughout  the 
continent,  and  you  might  as  well  expect  to  see  tlie  Australians  using  a 
firelock  of  native  manufacture,  as  to  lind  in  his  hands  the  circular  flat 
shield  which  is  common  in  Africa,  America,  and  ancient  Europe. 


Transition  from  Club  to  Shield  (Africa).     (Plate  XXI). 

m 

In  Africa,  the  development  of  the  shield  appears  to  have  followed  pre- 
cisely the  same  course,  commencing  with  the  plaui  stick  or  club,  fig.  170, 
and  passing  through  the  varieties  represented  in  figs.  171, 172,  and  173, 
which  are  scarcely  distinguishable  from  the  Australian  hieleman,  to  the 
oval  shield  of  the  Kaffirs,  fig.  174,  and  of  the  Up|)er  Nile,  figs.  175  and  1 76, 
whicli  arc  of  ox  hide,  but  shov/  their  origiji  by  a  sticiv  passing  down 
the  centre  and  grasped  in  tlic  hand ;  with  this  stick  they  pany  and 
turn  off  the  lances  of  the  assailant  precisely  in  the  same  manner  that 
the  Australian  employs  the  projecting  ]H>int  at  the  end  of  his  oval 
shield.  Judging  by  the  side  vi(*ws  ref)resented  in  the  Egyptian  and 
Assyrian  sculptures,  similar  shields  were  used  by  the  ancients,  and  wc 
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may  especially  notice  the  Assyrian  shield,  of  small  dimensions, 
^g,  178,  mentioned  by  Mr.  Rawhnson  as  being  represented  in  the 
Assyrian  sculptures,  and  having-  projecting  spikes  on  the  fore  part,  to 
catch  and  throw  off  the  enemy's  weapons. 

Development  of  the  Shield. 

All  these  antique  shields  have  one  other  feature  in  common  with  the 
shields  of  existing  aborigines,  viz.,  that  they  are  held  b^  a  handle  in  the 
centre.  It  was  only  in  a  more  advanced  age  when  armies  be^an  to  fall 
into  serried  ranks,  that  the  broad  shield  was  introduced  and  held  upon 
the  left  arm,  a  mode  of  carrying  it  ill  adapted  to  the  requirements  of  the 
light-armed  combatants.  Besides  the  oval,  the  shield  took  other  forms, 
but  appears  always  to  have  been  narrow  in  its  earliest  developments, 
fi^.  176  from  the  Upper  Nile  closely  resembles  in  outline  fig.  177  from  the 
iSew  Hebrides.  Li\7'  describes  the  shields  of  the  Gauls  in  the  attack  of 
Mount  Olympus,  b.c.  189,  as  being  too  narrow  to  defend  them  against 
the  missiles  of  the  Romans,  and  he  also  describes  them  as  brandishing 
their  shields  in  a  peculiar  manner  practised  in  their  original  country.* 
This  must  without  doubt  have  been  connected  with  the  operation  of 
panying.  Sir  Walter  Scott  describes  the  Scotch  parrying  with  their 
shields.  Shields  in  the  form  of  a  figure  8  are  met  with  in  various 
countries ;  Captain  Grant  describes  the  Unyamuezi  as  carrying  a  shield 
of  this  form.f  Fig.  179  from  this  Institution  is  from  Central  Africa  of 
a  very  primitive  form.  Fig.  180  is  of  the  same  shape  from  New  Guinea, 
and  the  beautiful  bronze  shield,  fig.  181,:(  of  the  late  Celtic  period  in 
the  British  Museum  found  in  the  Thames,  appears  to  be  of  an  allied 
fonn.  Fig.  182  is  an  ox-hide  shield  of  tlie  Bassutos,  it  is  allied  to 
that  of  the  Kaffirs,  Fig.  174,  by  having  a  stick  at  the  back ;  and  the 
peculiar  wings  with  which  it  is  f  luiiished,  connect  it  with  that  of  the  Fans 
of  the  Gaboon,  on  the  West  Coast,  fig.  183,  which  latter  is  of  elephant 
hide  and  has  no  stick  at  the  back.  No  connection  that  I  arn  aware  of 
is  known  to  have  existed  between  these  remote  tribes  which  are  of 
totally  different  races,  but  the  forms  of  their  shields  here  represented 
must,  I  think,  have  been  derived  from  a  common  source. 

Concluding  Remarks. 

It  would  be  quite  impossible  within  the  space  of  a  single  lecture  to 
produce  more  tnan  a  very  small  portion  indeed  of  the  evidence  which 
18  available  in  support  of  my  arguments.  If  the  principles  which  I 
have  enunciated  are  sound,  they  must  be  applicable  to  the  whole  of  the 
arts  of  mankind  and  to  all  time.  If  it  can  be  proved  that  a  single  art, 
contrivance,  custom,  or  institution,  sprung  into  existence  in  violation  of 
the  law  of  continuity,  and  was  not  the  offspring  of  some  prior  growth, 

•  Livy,  Book  xxxviii,  chap.  16. 

+  "  Walk  across  Africa,"  by  Captain  Grant. 

t  Hor»  Ferales. 
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it  will  disprove  my  theory.  If  in  the  whole  faoe  of  nature  there  is  un- 
doubted evidence  of  any  especial  fiat  of  creation  having  operated 
capriciously,  or  in  any  other  manner  than  by  gradual  evolution  and 
development,  my  principles  are  false. 

It  would  be  a  violation  of  the  law  of  continuity  for  example,  if  the 
principles  which  I  am  now  advocating,  in  common  with  many  others  at 
the  present  time,  opposed  as  they  are  to  many  preconceived  notions, 
were  suddenly  to  receive  a  general  and  wide-spread  acceptance. 
This  also,  like  other  oCFsprings  of  the  human  mind,  most  be  a  work  of 
development,  and  it  will  require  time  and  the  labours  of  many  indi- 
viduals to  establish  it  as  the  truth,  if  truth  it  be. 

Meanwhile  it  may  be  well  that  I  should  briefly  sum  up  the  several 
points  which  I  have  endeavoured  to  prove  on  the  present  occasion. 

I  have  endeavoured  to  prove  in  the  first  place,  though  I  must  here 
repeat  that  I  have  produced  only  a  very  small  portion  of  the  evidence 
on  the  subject,  that  all  the  implements  of  the  stone  age  are  traceable 
by  variation  to  a  common  form,  and  that  form  the  earliest ;  that  their 
improvement  spread  over  a  period  so  long  as  to  witness  the  extinction 
of  many  wild  breeds  of  animals ;  that  it  was  so  gradual  as  to  require 
no  effort  of  genius  or  of  invention ;  and  that  it  was  identical  in  all  parts 
of  the  world. 

I  have  shown  in  the  second  place,  that  all  the  weapons  of  the  Austra- 
lians which  I  have  described,  arc  traceable  by  variation  to  the  same 
common  form,  or  to  forms  equally  as  primitive  as  those  of  the  stone 
age  of  Europe:  that  it  is  perfectly  consistent  with  the  phenomena 
observed,  that  these  variations  may  have  resulted,  or  at  least  may 
have  in  a  great  measure  been  promoted  by  accidental  causes,  such  as 
the  grain  of  the  wood  influencing  the  8haf)e  of  the  weapon  :  that  they 
were  not  invented  or  designed  for  especial  purposes,  but  that  their 
application  to  such  purposes  may  have  resulted  from  a  selection  of  the 
implements  already  in  hand  ;  and  that  by  this  process,  the  natives  of 
Australia,  during  countless  ages,  may  have  crept  on,  almost  uncon- 
sciously, from  the  condition  of  bnites,  to  the  condition  of  incipient 
culture  in  which  they  are  now  found. 

I  have  compared  these  weapons  of  the  Australians  with  others  of  the 
same  form  in  various  parts  of  the  world,  showing  grounds  for  believing 
that  wheucivcrwo  shall  bo  able  to  collect  a  sufficient  variety  of  spe<M- 
mcns  to  represent  the  cx^ntinuous  progression  of  each  locality,  the 
moditi<  operandi  will  be  found  to  have  been  everyw^here  the  same. 

Lastly  1  have  alluded  cursorily  to  the  analogy  which  exists  between 
the  development  of  the  arts  and  the  development  of  sptJcies.  It  may 
be  better  to  postpone  any  comprehensive  generalization  on  this  subjcHJt 
until  a  much  larger  mass  of  evidence  has  been  collect(*d  and  arranged. 
Sir  Charles  Lyell  has  devoted  a  chapter  in  his  work  on  the  antiquity 
of  man  to  a  comparison  of  the  development  of  langiiaj^'es  ajid  the 
development  of  species.  "  We  may  compare,"  he  says  *'  the  iKjrsistency 
"  of  languages  or  the  tendency  of  each  generati(m  to  adojjt  without 
"  change  the  vocabulary  of  its  predecessor  to  the  force  of  inheritance 
*'  in  the  organic  world,  which  causes  the  offspring  to  resemble  its 
"  parents.     The  hiventive  power  which  coins  new  words  or  modifies 
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^'  old  ones,  and  adapts  them  to  new  wants  and  conditions  as  often  as 
**  they  arise,  answers  to  the  variety-making-power  in  the  animal  crea- 
"  tM)n."  He  also  compares  the  selection  of  words  and  their  incorpora- 
tiou  into  the  language  of  a  people,  with  the  selection  of  species, 
resulting  in  both  cases  in  the  survival  of  the  fittest. 

Whilst,  however,  we  dwell  upon  the  analogy  which  exists  between 
the  phenomena  of  the  organic  world  and  the  phenomena  of  human 
culture,  we  must  not  omit  to  notice  the  points  of  difference.  The  force 
of  inheritance  may  resemble  in  its  effects  the  principle  of  conservatism 
in  the  arts  and  culture  of  mankind,  but  they  are  totally  dissunilar 
causes. 

The  variety-making-power  may  resemble  the  inventive  power  of 
man;  nothing,  however,  can  be  more  dissimilar,  except  as  regards 
results. 

When,  therefore,  we  find  that  like  results  are  produced  through  the 
instrumentality  of  totally  dissimilar  causes,  we  must  attribute  the 
analogy  to  some  prior  and  more  potent  cause,  influencing  the  whole 
aliks. 

It  might  be  premature  to  speculate  upon  the  course  of  reasoning 
which  this  class  of  study  is  likely  to  introduce ;  this  much  however, 
we  may,  I  think,  safely  predict  as  the  result  of  our  investigation,  that 
we  shall  meet  with  no  encouragement  to  deify  secondary  causes. 

Another  subject  to  which  we  must  necessarily  oe  led  by  these 
investigations,  although,  as  I  before  said,  it  does  not  fall  actually 
within  the  scope  of  my  pai)er,  is  the  question  of  the  imity  or  plurality 
of  the  human  race. 

The  ethnologist  and  the  anthropologist  who  has  not  studied  the  pre- 
historic archceology  of  his  own  country,  compares  the  present  condi- 
tkm  of  savages  with  that  of  the  Europeans  with  whom  they  are  brought 
in  contact.  He  notices  the  vast  disparity  of  intellect  between  them. 
He  finds  the  savage  incapable  of  education  and  of  civilization,  and 
evidently  destined  to  fall  away  before  the  white  man  whenever  the 
races  meet,  and  he  jumps  at  the  conclusion  that  races  so  different  in 
mental  and  physical  characteristics,  must  have  had  a  distinct  origin, 
and  be  the  offspring  of  separate  creations.  But  the  archaeologist  traces 
bade  the  arts  and  institutions  of  his  own  people  and  country  until  he 
finds  that  they  once  existed  in  a  condition  as  low  or  lower  than  that 
of  existing  savages,  having  the  same  arts,  and  using  precisely  the 
same  implements  and  weapons ;  and  he  arrives  at  the  conclusion  that  the 
difference  observable  between  existing  races  is  one  of  divergence, 
and  not  of  origin ;  that  owing  to  causes  worthy^  of  being  carefully 
studied  and  investigated,  one  race  has  improved,  while  another  has 
progressed  slowly  or  remained  stationary. 

In  this  conclusion  he  is  borne  out  by  all  analogy  of  nature,  in  which 
he  finds  frequent  evidences  of  difference  produced  by  variation,  but 
no  one  solitary  example  of  independent  creation.  Are  not  all  the 
branches  of  a  young  tree  parts  of  the  same  organism,  and  yet  one  will 
be  seen  to  throw  up  its  shootd  with  a  vigorous  and  rapid  growth, 
whilst  another  turns  towards  the  ground  and  ultimately  decays  ?  Not 
to  mention  the  variations  produced  by  the  breeding  of  animals,  with 
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TThich  we  are  all  taore  or  less  familiar ;  wc  sec  under  our' 
families  nf  men  diverging  in  this  maimer.  One  branch, 
causeB  familiar  to  u8  in  every-day  life,  will  bceome  highly  i 
whilst  another  continues  to  live  on  in  a  low  condition  i 
that  iu  the  course  of  a  few  years  the  disparity,  mental  am 
between  these  two  branches,  bearing  the  Buiae  name,  will 
in  proportion  to  the  time  of  separation  than  that  which  in  th( 
countless  ages,  has  separated  the  black  from  the  white  man. 

At  the  present  time  there  is  a  tendency  to  rectify  these  in 
whether  in  regard  to  our  own  or  to  other  races,  and  there  « 
doubt  that  iu  the  course  of  time,  all  tliat  remains  of  the  vai 
of  mankind  will  be  brought  under  the  influence  of  one  c 
But  as  this  progressive  movement  is  often  led  by  men  who 
made  the  races  of  mankind  their  study,  they  are  perpetm 
into  the  error  of  supposiuE,  that  the  work  of  countless  agei 
gence,  is  to  bo  put  to  rigtits  by  Act  of  Parliament,  and  bj 
applying  to  the  inferior  races  of  mankind,  laws  and  instit 
which  they  are  about  as  much  fitted  as  the  animals  in  the 
Gardens. 

In  conclusion,  I  have  only  a  few  words  to  say  upon  the  def 
ethnographical  collections  generally.  It  will  be  seen  that  i 
exhibit  the  continuity  and  progression  of  form,  I  have  bei 
to  collect  and  put  together  examples  from  many  different 
and,  as  it  is,  it  will  have  been  noticed  that  many  Unks  of  con: 
evidently  wanting.  This  is  owing,  in  a  great  measure,  to  the 
peiiod  during  which  the  arU  aud  customs  of  primeval  races 
made  the  subject  of  scientific  iuvestigation ;  but  it  also  arise 
absence  of  system  on  the  part  of  travellers  and  collectora  wh( 
times  appear  to  have  had  but  little  knowledge  of  the  evid* 
these  specimens  of  the  industry  of  the  abiirigines  is  destined 
and  who  have,  therefore,  neglected  to  bring  home  from  1 
regions  they  visited  all  the  varieties  of  the  scverat  classee 
ments  which  each  country  is  capable  of  aHording,  thinking 
good  example  of  a  tool  or  weapon  might  be  taken  as  a  sampl 
rest. 

I  am  not  so  presumptuous  as  to  suppose  that  the  par 
ranjremeut  which  I  have  adopted,  may  not  require  frequ( 
cation  as  our  evidence  accumulates,  bnt  I  trust  that  I  aha 
have  made  it  apparent  to  those  who  have  followed  the  coi 
argument,  that  without  the  connecting  links  which  unit« 
with  another,  an  ethnographical  collection  can  1ki  regarded  i 
light  than  a  mere  toy-shop  of  curiosities,  and  is  totally  ui 
science. 

Owing  to  the  wide  distribution  of  our  Army  and  Navy,  th 
of  which  professions  are  dispersed  over  every  quarter  of 
and  have  ample  leisure  for  the  pursuit  of  these  interesting  sl 
Institution  poesesses  facilities  for  forming  a  really  systematil 
of  savage  weapons,  not  perhaps  within  the  power  nf  any  o 
tution  ill  the  world.  The  time  is  fast  approaching  when  til 
pre-himtorie  evidence  will  no  longer  be  furthcoming;.     The  coll 
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•eady  what,  for  this  country,  must  be  regarded  as  a  good  one,  and 
may  venture  to  hope  that  the  remarks  I  have  now  the  honour  of 
mg  will  be  of  service  in  collecting  the  materials  for  the  improve- 
b  of  it,  I  trust  it  may  be  thought,  that  my.labours  and  your  patience 
not  have  been  thrown  away. 


LECTUEK 

Friday,  June  26th,  1868. 
LiEUTENAin'-GENERAL  HENRY  EYRE,  in  the  Chair. 


THE  BATTLE  OF  KONIGGRATZ. 

By  Colonel  Walker,  C.B.,  Military  Att^i^  Beriin. 

It  has  occurred  to  me  that  in  connection  with  the  purchase  of  a  model* 
of  the  great  battle  ground  of  the  3rd  July,  1866,  a  relation  of  the  events 
preceding  and  belonging  to  that  eventful  day  may  not  be  unacceptable  to 
the  members  of  the  Royal  United  Service  Institution.  My  description 
must  to  a  certain  extent  be  from  a  Prussian  point  of  view ;  but  I  am 
sure  that  my  hearers  will  fully  agree  with  me  in  f eehng  that  all  unavoid- 
able criticism  should  be  forborne,  and  I  purpose  therefore  to  confine 
myself  to  such  a  relation  of  these  events,  based  on  reUable  sources 
from  both  sides,  and  on  personal  observation,  as  may  avail  to  present 
to  them  a  fairly  clear  view  of  this  combat  of  giants.  The  tusk  of 
criticism  may  well  be  left  to  others,  more  capable  of  forming  and  more 
justified  in  expressing  their  opinions  on  such  matters. 

On  the  2nd  July,  the  Prussian  forces  consisting  of  the  Elbe  Army 
(three  divisions,  under  General  Herwarth),  the  first  army  (three  corps 
under  Prince  Frederick  Charles),  and  the  second  army  (four  corps,  under 
the  Crown  Prince),  were  extended  over  a  line  stret^^hing  from  Smidar 
to  Gradlitz  on  the  Elbe,  in  the  positions  which  I  first  propose  to  detail, 
while  the  Austrians  and  Saxons  lay  in  a  position  which  they  had  taken 
up  on  the  1st  July,  behind  the  Bistritz  and  Trotina. 

The  Elbe  Army  consisting  of  the  14th,  15th,  and  16th  divisions, 
occupied  the  line  of  Chotelitz,  Hoch  Wesely,  and  Lhota,  with  its 
advanced  guard  at  Smidar,  and  its  reserve  artillery  at  Wclhost. 

The  first  Army,  consisting  of  the  second,  tliird,  and  fourth  corps,  and 
the  resoi*ve  cavalry  corps  under  Prince  Albrecht  of  Prussia,  bivouacked 
in  the  district  marked  by  the  villages  or  small  towns,  Aujezd-Sylvara^ 
Wostromer,  Gutwasser,  Iloritz,  Dobes  and  Miletin,  with  advanced 
guards  at  Milowitz  and  Gross  Jeritz. 

The  second  Army  lay  with  the  first  corps  at  Ober  Praussnitz,  the 
Guard  at  Konigiuhof  and  Neu  Rettendorf,  and  the  fifth  and  sixth  corps 
at  Gradlitz. 

•  The  maps  are,  the  one  a  reproduction  of  the  sketch  map  published  with  the 
Prussian  official  account  of  the  campaijEjn,  the  other  the  ground  plan  of  the  model  of 
wliich  the  lecture  is  an  exphination. — B.  W. 
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The  head-quarters  of  Prince  Frederick  Charles  were  at  Eamenctz ; 
those  of  General  v.  Hcrwarth,  who  stood  under  the  immediate  orders 
of  the  Prince,  at  Hoch  Weseley;  while  the  Crown  Prince  was  at 
Koniginhof. 

His  Majesty  the  King  left  Berlin  on  the  30th  Jniic,  for  the  purpose 
of  taking  command  of  his  comhined  armies  in  Bohemia ;  heard  while 
passing  through  Reichenberg,  of  the  great  success  achieved  by  the 
first  Army  at  Gitschin ;  reached  Sichrow  on  the  1st  July,  and  on  the 
2nd  estaUished  his  heisul-quarters  at  Gitschiu.  But  Uttle  was  known 
of  the  actual  disposition  of  the  Austrian  forces.  The  movements 
taking  place  -were  not  supposed  to  include  more  than  three  or  four 
corps ;  and  it  was  generally  supposed  that  the  Austrian  North  Army 
would  be  found  behind  the  Elbe,  with  its  flanks  covered  by  Josephstadt 
on  the  right,  and  by  Kouiggratz  and  the  river  Adler  on  the  left,  while 
the  moYements  of  troops  on  the  plateau  of  Dubeuetz  were  intended  to 
cover  this  concentration. 

Two  lines  of  operation  therefore  suggested  themselves ;  cither  the 
enemy  must  be  attacked  in  his  position,  or  out-manccuvred  into  relin- 
qnishing  it.  From  all  that  I  have  heard  since  on  the  subject^  it  api)ears 
manifest  that  the  latter  was  in  course  of  adoption,  that  it  was  intended 
to  execute  a  flank  march  towards  Pardubitz,  and  to  compel  the  Austrian 
Anny  to  cede  its  advantageous  position  by  threatening  its  communi- 
oations  with  Olmiitz  and  the  capital.  In  either  case  grrcat  difficulties 
preeented  themselves,  and  it  was  therefore  determined  that  the  fol- 
lowing day  should  be  devoted  to  partial  rest  after  the  fatiguing 
auuches  and  almost  incessant  fighting  of  the  preceding  week,  and  to 
nconnoitring  the  position  of  the  enemy.  For  this  purpose  General  v 
Herwarth  was  directed  to  move  towards  Chlumetz,  so  as  to  keep  an  eye 
€11  Prague,  and  secure  the  passages  of  tho  Elbe,  near  Pardubitz :  the 
first  Army  was  to  move  by  a  right  incline  into  the  line  of  Iloritz-Neu 
Bidzow,  reconnoitring  with  a  part  of  the  left  wing  towards  Sadowa : 
the  first  corps  had  orders  to  push  forward  thnuigh  Milctin  towards 
Biirglitz  and  Cerekwitz,  so  as  to  cover  the  subse(]uent  flank  march  of 
the  second  Army,  and  keep  up  the  connection  between  the  two  Armies : 
and  the  remaining  corps  of  the  second  Army  wore  to  remain  in  their 
bivouacs  on  the  left  bank  of  the  Elbe,  under  the  protection  of  strong 
reconnoitring  parties  in  the  direction  of  the  small  rivers  Aupa  and 
Mettau. 

ShmUd  it  be  ascertained  either  that  the  supposed  position  ]>roved  too 
strong  for  attack,  or  that  the  Army  had  bt^'n  already  withdmwn,  the 
general  movement  towards  Pardubitz  was  to  be  i^arried  out. 

Such  were  the  impressions  under  which  the  wet  and  cheerless  evening 
of  the  2nd  July  closed  on  the  actors  in  the  gi'cat  drama  of  the  suc- 
oeeding  day.  At  the  head-(iuurtors  of  the  second  Army,  a  day  of 
partial  rest  was  fully  exfiected,  and  it  was  pro))osed  at  dinner  that 
oertain  members  of  the  staff  should  ride  out  after  breakfast,  and  take 
part  in  the  projected  reconnaisHance  towards  the  Aupa  and  Mettau. 
As  for  myself  I  was  billeted  on  the  Roman  Catholic  reirtor  of  Kiinigin- 
hof,  where  1  had  a  comfortable  r(K)m,  and  a  1km I  with  clean  sheets,  in 
which  I  proposed  to  take  full  indemnitication  for  our  bivouac  at  Eyi>ely 
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on  the  28th,  and  for  three  nights  of  unrest  on  a  knotty  and  broken- 
down  sofa,  at  Praussnitz. 

It  was  at  the  head-quarters  of  Prince  Frederick  Charles  that  the 
first  reliable  news  of  the  hostile  force  was  obtained.  The  Prince, 
who  had  been  to  Gitschin  to  wait  upon  the  King,  learnt  soon  after 
his  return,  that  a  detachment  of  the  27th  Regiment,  at  Cerckwitz, 
the  most  advanced  outpost  of  General  v.  Fransecky 's  (the  7th)  division, 
reported  the  existence  of  an  Austrian  camp  at  Lipa ;  while  two  cavalry 
patrols, — one  conducted  by  an  OflScer  of  the  staff,  the  other  by  an  OflBcer 
of  the  10th  Hussars,  had  lit  on  strong  parties  of  Austrian  cavalry,  the 
one  near  Dub,  the  other  near  Benatek,  from  which  they  had  only  saved 
themselves  by  hard  riding, — ^had  ascertained  that  the  heights  near  Dub 
were  occupied  by  an  Austrian  brigade ;  that  the  third  Army  corps 
was  near  Sadowa ;  that  the  first  and  tenth  were  somewhere  in  the 
neighbourhood ;  and  that  a  strong  force  of  cavalry,  with  a  numerous 
artUlery,  was  near  Lipa,  and  the  Saxons  at  Problus.  These  reports 
reached  Kamenetz  between  six  and  seven  o'clock  in  the  evening  of 
the  2nd  July. 

It  is  now  known,  that,  in  the  night  between  the '30th  June  and  the 
1st  July,  the  whole  Austrian  Army,  with  the  exception  of  the  first  corps 
and  of  the  Saxons  who  had  been  opposed  to  the  advance  of  the  first 
Prussian  Army,  had  withdrawn  from  their  position  on  the  plateau 
flouth-east  of  Koniginhof  to  another  not  far  removed  from  that  in 
which  it  accepted  battle  two  days  later. 

The  first  column,  composed  of  the  third  and  tenth  corps,  with  two 
divisions  of  cavalry,  moved  from  Gross  Burglitz  and  Liebthal  to  Lipa, 
one  division  of  cavalry  occupying  a  bivouac  between  Dohalitz  and 
Dohalicka ;  the  sixth  corps  and  a  division  of  cavalry  moved  through 
Dubenetz  and  Horinowes,  taking  post  at  Wsestar;  the  fourth  and 
eighth  corps  by  Litic  and  Nesnasow  to  Nedelist ;  and  the  second  corps, 
with  the  remainder  of  the  cavalry,  by  the  right  bank  of  the  Elbe,  through 
Dtilzen  to  Trotina.  These  movements  were  only  completed  on  tho 
evening  of  the  first  July,  by  which  time  the  first  Austrian  corps  had 
reached  its  ground  between  Wsestar  and  the  fortress,  while  the  Saxons 
stood  between  Lubno  and  New  Prim. 

As  I  shall  prescTitly  return  to  a  detail  of  the  positions  they  subse- 
quently took  up,  I  will  now  proceed  to  sketch  the  results  of  the  above 
ineiitioued  reports  to  the  head-quarters  of  the  first  Prussian  Army  at 
Kamenetz.  It  was  known  that  the  second  Army  had  been  engaged 
with  four  different  Austrian  corps  during  the  operations  of  the  pre- 
vious week,  while  the  concentration  of  troops  near  Sadowa  led  to  the 
conclusion  that  an  attack  on  the  Prussian  right  was  contemplated. 
After  due  consideration  of  this  probability,  Prince  Frederick  Charles 
issued  the  following  orders  to  the  first  and  Elbe  armies,  and  wrote  in 
explanation  of  his  intentions  to  the  Crown  Prince.  These  measures 
were  completed  at  about  9  p.m.,  when  his  Royal  Highness  despatched 
General  v.  Voigts  Rhetz,  the  chief  of  his  staff,  to  Gitschin,  for  the 
purpose  of  making  a  full  report  to  the  King,  and  of  obtaining  his 
Majesty's  sanction  to  tlie  projected  operations. 

The  dispositions  made  for  the  advance  of  the  first  Army  \vill  be 
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gathered  from  the  suhjoined  translation  of  the  orders  issued  on  the 
occasion : — 

''  The  first  Army  will  be  formed  in  order  of  battle  at  daybreak  to- 
"  morrow  in  front  of  the  position  on  the  Bistritz,  near  Sadowa,  on  the 
'*  Horitz  Koniggratz  high  road. 

"  1.  The  division  Horn*  will  stand  at  2  a.m.  at  Milowitz. 

"  2.  The  division  FranseckyI  proceeds  past  Gross  Jeritz  and  Cerek- 
"  witz,  and  will  stand  at  2  a.m.  in  the  position  at  the  chateau  of  the 
^'  last  named  place. 

"  3.  The  divisions  Manstein  and  TUmpling,J  under  command  of 
"  Lieutenaut-General  v.  Manstein,  move  at  1.30  a.m.  into  a  resei-ve 
'*  position  south  of  Horitz,  the  division  Manstein  to  the  east,  the 
"  division  Tiimpling  to  the  west  of  the  Horitz  Koniggratz  high 
"  road.    It  is  expected  that  both  divisions  will  be  in  their  places  at 

"  4.  The  second  Army  corps  moves  with  one  division  to  Psanek^ 
"  the  other  to  Bristan.      Both  divisions  will  be  at  their  posts  by 

"  2  A.M. 

*'  5.  The  cavalry  corps  will  saddle  at  daybreak,  and  remain  in  its 
^*  bivouacs  till  further  orders. 

"  6.  The  reserve  artillery  of  the  Army  will  move  to  Horitz ;  the 
"  reserve  artillery  of  the  third  corps  d  cheval  of  the  high  road  Horitz- 
'*  Miletin ;  the  reserve  artillery  of  the  fourth  corps  d  cheval  of  the 
"  Horitz-Gitschin-Libonitz  high  road. 

"  7.  The  General  of  Infantry  v.  Herwarth  1st  will  move  with  all 
**  his  available  force  against  Nechanitz,  so  as  to  arrive  there  as  early 
^^  as  possible. 

"  8.  His  Royal  Highness  the  Crown  Prince  has  been  requested  to 
"  make  a  demonstration  against  Josephstadt  with  one  or  two  corps^ 
'*  and  to  march  another  corps  on  Gross  Biirglitz. 

- "  9.  The  troops  on  the  loft  wing  must  themselves  provide  for 
**  taking  up  the  communication  with  the  second  Army ;  those  on 
*'  the  right  with  the  troops  of  General  v.  Herwarth,  as  early  as 
"  possible. 

"  10.  The  trains  move  with  daybreak  into  tlie  following  positions, 
^  there  to  be  parked  close  to  the  high  roads : — 

"  Of  the  fifth  division  to  Masowitz  east  of  that  place ;  of  the  sixth 
^*  division  through  Belohrad  to  the  left  bank  of  the  brook  Jaworka ;  of 
*^  the  seventh  division  through  Domoslawitz  to  Suirkowitz,  west  of 
^  that  place. 

"  The  second  corps,  that  of  the  third  division,  through  Wostromcr 
"  to  a  point  between  Wojitz  and  the  high  road  IIoritz-Gitscliin ;  of 
"  the  fourth  division,  through  Aujezd  Sylvara  to  Sobsitz,  west  of  that 
"  place. 

**  Of  the  cavalry  corps  to  Chomutitz. 

"  Of  the  reserve  artillery  of  the  third  corps  to  Chotcc,  east  of  that 

•  8th  of  4th  Corps, 
t  7th  of  4th  Corps. 
X  3rd  Corpg. 
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"  place ;  of  the  fourth  corps,  through  Wostromer  to  the  right  bank  of 
"  the  brook  Jaworka, 

"11.  I  shall  be  found  at  Milowitz  after  daybreak. 

"  (Signed)        The  General  of  Cavalry, 

^^  Frederick  Charles." 

At  9.30  P.M.  the  foUowmg  letter  wa«  forwarded  to  the  Crown 
Prince : — 

"  His  Majesty  the  King  has  informed  me  of  the  reconnaiBsaDce 
*'  towards  the  Aupa  and  Mettau  to  be  executed  to-morrow  (8rd  July) 
*'  b}'  your  Royal  Highness.  As,  however,  a  reconnaissance  uuder- 
"  taken  from  hence,  and  the  reports  of  the  outposts  to-day  have  shown 
^'  that  a  very  considerable  hostile  force  is  concentrated  near  Sadowa 
^^  and  Lipa,  on  the  high  road  from  Horitz  to  Konigsgratz,  the  advanced 
"  guard  of  which  has  been  pushed  forward  to  Dub,  1  intend  to  attack 
"  the  enemy  to-murrow,  the  3rd  July,  and  in  accordance  with  the 
**  object  entrusted  to  me  to  throw  him  back  towards  the  Elbe. 

"  But  as  strong  detachments  of  the  enemy  have  moved  from 
^'  Josephstadt  tp wards  the  right  bank  of  the  Elbe,  I  can  only  suppose 
**  that  they  are  intended  to  operate  against  my  left  flank  in  the  event 
*^  of  my  advance  on  Koniggratz.  A  diversion  of  this  nature  would 
*•  comj^l  me  to  divide  my  force,  and  would  impede  the  attainment  of 
*'  mv  desired  end — the  destruction  of  the  enemv. 

"  I,  therefore,  request  yoiu:  Royal  Highness  to  move  to-morrow, 
**  3rd  July,  with  the  guard,  or  more  corps,  from  Koniginhof  in  the 
^^  direction  of  Josephstadt,  on  the  right  bank  of  the  Elbe,  as  a  security 
"  to  my  left  flank.  I  am  the  more  induced  to  express  this  wish  that, 
**  on  account  of  distance,  I  cannot,  on  my  part,  expect  the  early  arrival 
"  of  the  corps  of  Bonin,*  and  because,  on  the  other  hand,  I  presume 
"  that  in  the  reconnaissance  ordered  for  to-morrow,  your  Royal  iligh- 
"  ness  will  not  meet  with  any  very  considerable  hostile  force. 

"  I  beg  to  add  that  my  left  wing  will  stand  at  Gross  Jeritz  and 
"  Cerekwitz. 

"  (Signed)        Frederick  Charles, 

"  Prince  of  Prussia." 

The  order  to  General  v.  Herwarth  was  as  follows  : — 
"  The  first  Army  will  be  formed  early  to-morrow,  at  break  of  day, 
"  for  the  attack  of  the  position  on  the  Bistritz  near  Sadowa  on  the 
"  Horitz- Koniggrfitz  high  road.  General  v.  Herwarth  will  move 
*'  with  all  the  troops  available  to  Nechanitz,  so  as  to  arrive  there  as 
"  early  as  possible.  I  shall,  in  the  first  instance,  be  found  at  Milo- 
"  witz." 

This  order  reached  General  v.  Herwarth  at  half -past  12,  midnight ; 
and  orders  were  at  once  issued  to  the  Elbe  Army  to  march  at  3  a.m., 
the  advanced  guard  commanded  by  Major-General  v.  Schooler,  on 
Nechanitz ;  Canstein's  divisionf  to  Neu  J3idzow  until  relieved  by  the 
Landwehr  division  of    Lieu  tenant-General  v.   Rosenberg,    then    on 

•  The  Ist. 
•     t  15tli  of  8th  Corps. 
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Nechanitz ;  the  division  Miinster*  was  ordered  to  cross  the  Jaworka  at 
Smidar,  and  march  to  Lodin,  from  whence  circumstances  would  decide 
whether  a  movement  in  the  direction  of  Mzan,  or  through  Sucha 
towards  Nechanitz,  was  most  to  be  desired ;  the  division  Etzelf  through 
Smidar,  and  to  follow  the  advanced  guard ;  as  also  the  reserve  artil- 
lery, which  was,  if  possible,  to  branch  into  the  line  of  march  on 
Nechanit2S,  if  not,  to  continue  its  march  in  the  same  direction  as  that 
of  the  sixteenth  division. 

Inmiediately  after  the  issue  of  these  orders,  the  chief  of  the  staff 
started  for  Gitschin,  where  he  arrived,  but  just  too  late  to  meet  Major- 
Creneral  v.  Blumenthal,  the  chief  of  the  staff  of  the  second  Army,  who 
had  not  long  left  the  head-quarters  of  the  King  on  his  return  to 
Koniginhof. 

His  Majesty  the  King,  on  learning  the  fresh  news  brought  by 
Creneral  Voigts  Rhetz,  at  once  formed  the  determination  to  attack  the 
Austrian  Army  with  his  whole  force;  the  dispositions  of  Prince 
Frederick  Charles  were  confirmed ;  and  the  following  memorandum 
was  dispatched  by  General  von  Moltke  to  the  head-quarters  of  the 
Crown  Prince : — 

**  According  to  reports  received  at  the  head-quarters  of  the  first 
"  Army,  the  enemy,  in  the  strength  of  three  corpa  darmee,  which  will, 
"  however,  probably  be  reinforced,  has  advanced  to  a  position  on  the 
^  Bistritz  near  Sadowa,  and  it  may  be  expected  that  an  engagement 
**  with  the  first  Army  will  there  take  place.  Your  Royal  Highness 
^  will  at  once  make  the  necessary  arrangements  to  operate  with  all 
"  the  force  at  your  disposal  in  supix)rt  of  the  first  Army  against  the 
*^  right  flank  of  the  supposed  advance  of  the  enemy,  and  attack  as 
**  early  as  possible. 

"  The  dispositions  made  this  afternoon  under  other  circumstances 
"  are  hereby  cancelled. 

"  Qitschin,  11  p.m.,  2nd  July. 

"  (Signed)        Von  Moltke." 

This  order  left  Gitschin  at  12  midnight.  It  has  been  erroneously 
stated  that  this  important  order,  on  which,  indeed,  as  subsequent 
events  proved,  the  fate  of  the  campaign  depended,  was  entrusted  to 
but  one  person  for  delivery.  This  statement  is  mcorrect.  One  copy 
was  forwarded  through  Kamenetz  to  Koniginhof ;  a  second  was  car- 
ried by  Lieutenant-Colonel  Count  Finckenstein,  Aide-de-camp  to  the 
King,  by  another  route  which  led  past  the  outposts  of  the  first  Army 
corps,  to  whose  commander  a  further  order  was  forwaided  by  the 
same  Officer,  informing  General  v.  Benin  of  the  expected  operations, 
and  desiring  him  at  once  to  hold  the  corps  under  his  command  prepared 
for  immediate  movement  on  receipt  of  definite  orders  from  his  own 
Commander-in-Chief,  on  the  receipt  of  which  he  was  to  attack  inde- 
pendently, according  to  circumstances.  Count  Finckenstein  reached 
Koniginhof  at  about  half-past  three  or  four  o'clock;  found  General 
y.  Blumenthal  just  getting  into  bed,  after  his  fatiguing  drive  of  nearly 

•  14th  of  7th  Corps. 
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sixty  English  miles  to  Oitschin  and  back  again,  and  his  subsequent 
reports  to  the  Crown  Prince,  and  despatch  of  orders  to  the  left  wing, 
in  accordance  with  the  previously  received  request  of  Prince  Frederid[ 
Charles. 

The  Crown  Prince  was  at  once  called,  maps  were  brought  out,  staff 
Officers  were  roused  from  their  quarters,  and  at  5  a.m.  the  necessary 
orders  for  an  advance  of  the  whole  second  Army  were  dispatched  to 
the  various  corps  composing  it. 

The  orders  were  as  follows :— r 

^'  From  information  received  here,  a  hostile  attack  is  expected  to 
**  take  place  to-day  on  the  first  Army,  posted  at  Horitz,  Milowitz,  and 
"  Cerekwitz,  and  the  second  Army  will  move  to  its  support  in  the  fd- 
*'  lowing  manner: — 

"1.  The  first  Army  corps  will  march  in  two  colunms  over  Zabres 
"  and  Gross  Trotin  to  Gross  Burglitz. 

"  2.  The  cavalry  division  will  follow  the  first  corps  to  that  point. 

'^  3.  The  corps  of  the  guard  will  move  from  Koniginhof  on  Jerio^ 
"  and  Lhota. 

"  4.  The  sixth  corps  to  Welchow,  from  whence  it  must  detach  for 
''  the  observation  of  Josephstadt.  The  reconnaissance  ordered  for 
"  to-day  will  not  take  place. 

"  5.  The  fifth  corps  will  follow  two  hours  after  the  departure  of  the 
"  sixth  corps,  and  will  march  on  Chotieborek. 

"  The  troops  will  march  as  early  as  they  possibly  can  do  so,  and 
"  leave  trains  and  baggage  behind,  which  will  only  come  up  by  special 
"  orders  from  the  head-qtiarters  of  the  Army. 

"  Head-quarters,  Komginhof,  3rd  July,  5  a.m. 

"  By  command, 

"  The  Chief  of  the  Staff, 

'^  (Signed)        Blumenthal, 

"  Major-GeneraL" 

Having  now  detailed  the  positions  of  the  Prussian  Armies  up  to 
the  evening  of  the  2nd  July,  and  the  order  of  march  during  that 
night  and  the  following  morning,  I  proceed  to  describe  those  taken  up 
by  the  Austrians  and  Saxons,  and  I  avail  myself  for  this  purpose  of 
the  most  authentic  documents  published  in  Vienna  since  the  conclusion 
of  the  campaign.  Before  doing  so,  however,  I  must  endeavour  to  give 
some  idea  of  the  ground  on  which  the  battle  was  fought. 

At  the  distance  of  a  German  mile*  and  a  half  from  the  fortress  of 
Koniggratz,  the  great  highroad  to  Horitz  and  Gitschin  crosses  a 
small  stream,  the  Bistritz,  at  the  village  of  Sadowa.  The  direction  of 
the  road  is  as  nearly  as  possible  north-west,  that  of  the  stream  nearly 
north  and  south.  The  Bistritz  covers  the  front  of  the  position  ;  the 
highroad,  as  will  be  seen  later,  gave  the  intended  line  of  retreat  in 
case  of  disaster. 

North  of  Koniggratz,  and  at  about  the  same  distance,  flows  another 
small  brook,  the  Trotina,  which,  after  being  joined  by  the  Trotiuka  at 

*  A  German  mile  is  ^  English,  or  10,000  German  paces. 
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the  village  of  Racitz,  takes  a  south-easterly  course  hetween  high 
banks,  aud  falls  into  the  Elbe  at  the  village  of  Lochenitz.  Due  west 
of  Eoniggratz,  at  a  distance  of  rather  more  than  a  German  mile 
and  a  half,*  is  the  small  town  of  Nechanitz,  with  a  bridge  over  the 
Bistritz. 

Taking  Koniggratz  as  the  centre,  the  arc  of  a  circle  drawn  on  the 
radius  Koniggratz  Sadowa  will  fall  a  little  beyond  Racitz,  and  a  little 
short  of  Nechanitz,  while  the  chord  of  this  arc  will  intersect  the  most 
important  features  of  the  Austrian  position.  Both  streams  run  for  the 
greater  part  of  their  course  through  marshy  ground,  there  arc  but  few 
K)rds,  and  the  Bistritz  can  only  be  crossed  by  cavalry  or  artillery  over 
bridges  at  the  small  villages,  the  principal  of  which  are  those  at 
Sadowa  and  Nechanitz. 

Combined  with  the  not  unimportant  heights  bordering  and  in  some 
places  overhanging  their  valleys,  both  streams  g^ve  prominent  cover 
to  the  whole  front  and  right  flank  of  the  ground  taken  up  by  the  Aus- 
trian and  Saxon  Armies.  At  one  point  only  was  this  protection  want- 
ing. Between  Benatek  and  Racitz,  the  two  streams  are  separated  by 
about  half  a  Grerman  mile  of  firmer  ground,  and  it  will  be  seen  hereafter 
in  how  far  this'circumstance  conduced  to  the  overthrow  of  the  Austrian 
Army.  The  interior  of  the  position  was  admirably  adapted  for  defence. 
Elevated  generally  150,  in  some  parts  nearly  300  feetf  above  the  river 
level,  the  heights  within  its  rayon  gave  a  marked  command  over  all 
the  approaches.  Villages  and  woods  are  found  as  if  placed  for  defence, 
while  the  easy  slopes  in  the  rear  facilitated  the  movements  of  troops 
during  the  varying  fortunes  of  the  day,  and  afforded  free  communica- 
tion between  the  Army  and  its  reserves,  the  gradual  fall  of  the  slopes 
from  west  to  east  giving  great  facilities  for  covering  their  place  of 
assembly.  The  whole  distance  embraced  by  the  front  was  about 
20,000  paces,  or  two  German  miles,!  but  as  the  actual  position  was 
■somewhat  in  rear  of  this  front,  which  was  only  occupied  by  outposts 
and  detachments,  the  strength  of  the  combined  Armies  tactically  ful- 
filled the  requirements  of  the  position. 

The  Koniggratz  Iloritz  highroad  rises  gradually  from  the  inunda- 
tions of  the  fortress  to  a  point  between  Briza  and  Sweti,  where  two 
country  roads  fork,  that  on  the  right  hand  passing  through  Nedelist 
and  Sendrasitz  to  Racitz,  the  left-hand  road  passing  over  a  considerable 
elevation  on  which  the  villages  of  Prim  and  Problus  are  situated,  to 
Nechanitz. 

About  a  couple  of  English  miles  short  of  Sadowa,  the  road  passes  to 
the  left  of,  and  about  a  thousand  paces  distant  from,  the  height  of 
Ghlum,  after  which  it  again  falls  to  the  level  of  the  Bistritz  at  Sadowa, 
passing,  however,  at  Lipa  over  an  extended  ridge,  which,  dominating 
within  3,000  paces  the  bridges  at  Sadowa  and  Dohalitz,  may  perhaps 
be  considered  as  not  only  the  centre,  but  the  key  to  the  position. 

About  half  way  between  Lipa  and  Sadowa  the  road  runs  to  the 
right  of  the  wood  of  Sadowa,  sometimes  called  the  wood  of  Dohalitz. 

*  7  EngliBh  miles. 

t  Pnusian  foot  as  102*97  to  100  English, 
j  9  English  milos. 
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Further  to  the  north  is  the  lateral  valley  in  which  lies  the  villaj^e  of 
Cistowes,  and  directly  north  of  this  point  rises  a  height  covered  with 
the  ^eat  wood  of  Maalowed,  the  highest  point  of  which  is  nearly  3(H) 
feet  above  the  level  of  the  Bistritz,  to  the  right  of  which  the  ueigfa- 
bouring  height  of  Ilorinowes,  marked  by  two  lime  trees  destined  to 
live  ill  the  history  of  this  great  battle,  forms  the  salient  angle  of  the 
position,  and  is  thrust  out  like  a  l)astioii  into  the  plain,  exactly  where, 
in  the  interval  between  the  Bistritz  and  Trotina,  the  protection  afforded 
by  the  two  streams  is  wanting. 

It  will  be  remembered  that  during  the  previous  days  the  allied  forces 
had  been  concentrated  between  the  Trotina  and  Bistritz  in  a  narrow 
position  which  afforded  but  limited  shelter  for  so  large  au  .Irmy,  in 
front  of  the  fortress  of  Koniggratz,  and  of  the  river  Elbe,  while  FieM 
Marshal  von  Benedek  liad  established  his  head-quarters  in  the  Prague 
subm'b.  While  the  Prussian  Armies  were  extended  over  a  front  d 
more  than  twenty  English  miles  that  of  the  Allies  scarcely  exceeded 
five,  and  it  was  out  of  this  crowded  situation  that  the  following'  ardor, 
issued  on  the  evening  of  the  2nd  July,  set  on  foot  the  movenientH  which 
aiTayed  the  eight  corps,  and  five  divisions  of  cavalry,  of  which  tiie 
Allied  Armies  were  composed,  in  a  Une  extending  from  Nechanitz  to 
the  village  of  Trotina. 

^'  Koniggratz,  Prague  Suburb,  2nd  July,  1866. 

"  Intelligence  arrived  this  day  shows  that  larjjc  masses  of  the 
"  enemy's  trooj>s  are  in  the  neighbourhood  of  Neu  Biazow,  Smidar,  and 
''  m  the  direction  of  Horic  ;*  partial  engagements  have  already  taken 
*'  place  between  the  outposts  at  Kobelitz  and  Suclm.  From  the 
"  jxjsition  of  the  enemy  it  may  be  assumed  that  an  attack  will  bo  made 
'•'  to-morrow,  which  in  the  first  histancc  will  be  directed  agiiinst  tin* 
"  Saxon  Anny  coq)s.     In  this  event  I  order  as  follows  : 

"  The  Koyal  Saxon  corps  will  occupy  the  ridge  of  Popowitz  and 
''  Tixjsowitz,  the  left  wing  slightly  refused,  and  covered  by  its  own 
'•  cavalry.  In  front  of  this  position  only  advanced  detachniontR  are  to 
"  be  thrown  out;  to  the  left  and  somewhat  to  the  rear  on  the  cxtrerav 
*'  left  ilank  by  Problus  and  Prim  the  fii-st  light  cavalry  division  will 
"  take  }>ost  on  suitable  ground.  The  10th  (»or[)8  takes  post  on  the 
"  right  of  the  Saxon  corps,  and  lastly  to  the  right  of  the  10th  the  3rd, 
"  which  will  occupy  the  heights  of  Lipa  and  ('hhnn.  The  Htli  corps 
*'  will  servo  ns  iinir.ediate  support  to  the  Saxon  <*orps,  and  will  bo  |>osted 
"  in  rear  of  it.  Troops  not  hercMn  named  will  only  beheld  in  readiiH'Ss 
*'  so  long  as  the  attack  is  wnfined  to  the  left  wing,  but  shf>iild  tlie 
^*  hostile  attack  assmne  largCT  dimensions,  and  also  be  directed  against 
''  our  centre  and  right  wing,  the  whole  Army  will  tak(^  up  a  ])ositian 
"  for  battle,  and  the  following  will  be  the  dispositions: 

'"•  The  4th  crorps  will  move  up  on  the  right  of  the  Onl  corps  to  the 
"  heights  of  Chlum  and  Nedelist,  and  cm  the  extreme  right  Ilank,  next 
"  to  the  4th,  the  2nd  eoqis.  The  2nd  light  cavalry  ilivision  will  move 
"  to  the  rear  of  Nedt^list,  and  remain  there  in  readiness.      Tlie  (Jth 

*  Iloritz,  as  wriiton  bj  tlic  PrussiADs. 
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"  oorpfl  will  asflemblo  ou  the  heights  of  Wsestar,  the  1st  corps  will 
*^  move  to  RofluitK,  both  corps  in  close  formation.  The  Ist  and  3rd 
**  reBerve  cavalry  divisions  move  to  S\feti,  the  2nd  reserve  cavalry 
'*  division  to  Briza. 

*^  Under  the  second  snppositiou,  of  a  general  attack,  the  1st  and  Gth 
**  corps,  the  five  cavalry  divisions,  finally  the  reserve  artillery  of  the 
'*  Anny,*  which  will  take  post  behind  the  1st  and  6th  corps,  forai  the 
**  reserve  of  the  Army  at  my  sole  disposal. 

•' Early  to-morrow  the  whole  Army  must  be  in  battle  order;  the 
'*•  corps  first  attacked  must  at  once  comnmnicate  with  the  nearest 
*^  corps,  which  will  further  the  transmission  of  the  intelligence 
*'  received. 

"  The  8th  Army  corps  will  move  at  once  from  its  present  camp ;  an 
*^  Officer  must  be  sent  forward  to  the  iSaxon  head-quarters,  who,  ac- 
*^  cording  to  cinnimstances,  that  is  whether  the  action  has  already 
^*  commenced  or  is  only  imminent,  will  return  to  meet  the  8th  corps, 
"  and  conduct  it  into  the  ground  selected  for  it  in  rear  of  the  Saxons. 
^*  Should  there  be  no  pro8]>ect  of  a  hoHtile  attack,  tlie  8th  Corps  wull 
"  occupy  the  cam]>ing  ground  already  pointed  out  near  Charbusitz. 

*^  Should  only  the  left  wing  of  the  Anny  be  attacked,  I  shall  be 
*^  found  with  it,  in  the  event  of  a  general  action  on  the  heights  of 
**  Ghlum.  Should  the  Army  be  compelled  to  retreat  this  will  take  place 
*^  on  the  high  road  from  Ilolic  to  Ilohenraauth,  without  disturbing  the 
"  fortress* 

^^  Immediately  ou  the  receipt  of  this  order,  the  second  and  fourth 
*•  corps  will  throw  pontoon  bridges  over  the  Elb(%  namely,  the  second 
*•  corps  two  bridges  Ix^tween  I^ochenitz  and  Predmeritz,  the  fourth  corps 
"  also  two  bridges  at  Placka. 

**'  Any  extra  material  required  will  Ik)  furnished  by  the  train  of  the 
^*  sixth  Battalion.  Should  the  repair  of  the  ap]>roachcs  to  the  bridge 
^^  sites  be  found  necessary,  it  will  be  effected  in  like  manner. 

*'  The  first  coq>s  will  at  once  ciiuse  the  engineers  of  the  corps  to 
"  throw  a  bridge  over  the  Adler  at  Swinar.  The  execution  (»f  tiiese 
"  orders  is  at  once  to  be  re[>orted,  verbally  or  in  writing,  through 
'^  Officers,  and  the  ])laces  selected  for  the  bridges  must  be  carefully 
"  designated. 

"  The  dispositions  for  a  possible  retreat  will  lui  made  known  to- 
'*  morrow. 

"  (Signed)        Benkdek." 

It  appears  very  doubtful  whether  the  last  i)aragraph  was  (jver  car- 
ried into  effect ;  at  least,  it  has  been  strenuously  denied  by  more  than 
one  of  the  Austrian  Corps  Commanders. 

In  pursuance  of  those  orders,  though,  to  some  extent,  and  indeed  in 
one  instance  fatally  so,  not  in  strict  conforniity  to  them,  tluj  early 
moniiiig  of  the  lird  fouml  the  whole  Austrian  Army  in  movement 
towards  the  high  ground  east  of  the  Bistritz. 

On  the  extreme  left,  the  Saxon  corps  occupied  the  ridge  overlookiii"' 

•  128  guns. 
2  I  2 
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the  Bistritz  at  the  villages  of  Lubno,  Popowitz,  and  Ti-esowitz,  with 
one  brigade  of  the  division  of  Greneral  SchimpfF ;  while  the  other  took 
post  in  Problus  and  Nieder  Prim.  Nechanitz  was  held  by  a  detach- 
ment of  no  great  strength,  the  cavalry  division  taking  up  ground  to 
the  east  of  Nechanitz,  so  as  to  cover  the  withdrawal  of  the  outposts. 
The  division  of  General  v.  Stieglitz,  with  the  reserve  artillery,  held  the 
position  between  Problus  and  Nieder  Prim. 

The  Crown  Prince  of  Saxony,  who  appears  to  have  shown  eminently 
soIdicr-Uke  qualities,  and  who  was,  moreover,  fortunate  in  the  able 
assistance  afforded  by  the  appointment  of  Lieutenant-General  yon 
Fabrice  as  chief  of  his  staff,  had  requested  permission  to  occopj 
Nechanitz  and  Ilradek  in  force,  "but  had  been  refused. 

The  eighth  Austrian  corps,  having  left  two  battalions  in  Ilorenowes, 
and  further  weakened  by  the  absence  of  the  brigade  Rothkirch,  was  on 
the  march  towards  the  position  allotted  to  it  in  support  of  the  SaxoIl^ 
as  was  also  the  first  light  cavalry  division,  under  Major-General  Baron 
Edelsheim,  when  the  first  cannon  shots  were  heard.  The  tenth 
corps,  sadly  reduced  by  its  losses  at  Trautenau  and  Soor-Burgen- 
dorf,  on  the  27th  and  28th  June,  and  numbering  not  more  than  18,000 
comlsatants,  occupied  the  sugar  manufactory  on  the  right  bank  of  the 
Bistritz,  Untcr-Dohalitz,  Dohalicka,  Mokrowous,  and  part  of  the  wood 
of  Sadowa,  while  one  brigade  held  the  village  of  Chlum,  until  the 
arrival  of  the  third  corps,  to  which  the  defence  of  Chlum,  Lipa,  and 
the  remainder  of  the  wood  of  Sadowa  had  been  allotted.  So  far  the 
plans  of  the  Commander-in-Chief  appear  to  have  been  carried  out ;  but 
further  to  the  right,  the  troops  were  disposed  in  a  manner  to  which  1 
beg  careful  attention,  for  here  it  was  at  a  later  period  of  the  day  that 
the  fate  of  the  battle  was  decided. 

It  will  be  remembered  that  the  fourth  corps  had  been  ordered  to  the 
ridge  between  Chlum  and  Ncdelist ;  the  second  to  extend  the  line  to 
the  right  of  the  fourth ;  and  the  second  light  cavalry  division  to  take 
post  in  rear  of  Nedelist,  and  it  was  on  this  line,  as  I  shall  show  pre- 
sently, that  the  most  important  fieldwOrks  had  been  thro\Nni  up  on  the 
previous  day.  Instead  of  carrying  out  this  order,  both  corps  deployed 
tlieir  forces  on  the  line  Cistowes,  Maslowed,  Ilorinowics.  The  Brigade 
Ilenriquez,*  with  a  regiment  of  cavalrj*^  was  left  in  position  near  the 
village  of  Trotina,  and  two  battalions  of  infantiy  held  the  village  of 
Kacitz  in  advance  of  the  right  flank.  The  reserve  corps  took  post  as 
directed  by  the  orders  of  the  previous  evening,  the  reserve  artillen* 
being  placed  on  the  heights  between  Wsestar  and  Sweti,  the  two 
infantry  corps  near  Rosberitz. 

The  actual  length  of  the  Austrian  front  was  about  a  German  mile 
and  a  half  (seven  English  miles),  including  Edelsheim's  cavaliy  and 
the  brigade  Ilenriquez,  nearly  two  German  miles,  while  half  a  (xerman 
mile  in  rear  of  the  centre  two  complete  corps,  and  four  divisions  of 
cavalry,  with  a  reserve  artillery  force  of  128  guns,  were  assembled 
on  ground  from  whence  free  access  was  afforded  to  every  part  of  the 
line. 

The  works  of  defence  thrown  up  had  been  planned  on  the  1st,  and 

•  2nd  Corps. 


THE  BATTLE   OF   KoNIGGRATZ.  451 

execated  under  the  superintendence  of  Colonel  von  Pidoll,  of  the 
Imperial  Engineers,  on  the  2nd  July.  They  principally  consisted  of 
five  batteries. 

No.  1  was  1,400  paces  north  of  the  Church  of  Nedelist,  at  the 
junction  of  five  roads;  No.  2,  1,500  paces  north-west  of  the  same 
point,  on  the  decUvity  below  Maslowed;  No.  3,  1,000  paces  east  of 
the  northern  end  of  Chlum,  measured  from  the  debouche  of  the  main 
road  through  the  village ;  No.  4,  to  the  west  of  this  spot ;  and  No.  5, 
500  paces  from  the  western  outlet  of  that  village.  Abatis  were  also 
constructed  in  the  wood  of  Lipa,  not  far  from  battery  No.  4 ;  there 
were  two  more  batteries,  which  we  will  call  6  and  7,  for  the  protec- 
tion of  the  southern  skirts  of  the  same  point ;  and  rifle  trenches  were 
dug  in  front  of  No.  3,  and  on  the  flanks  of  Nos.  1,  4,  and  5.  Indeed 
the  wood  of  Lipa  may  be  said  to  have  been  thoroughly  protected,  and 
the  protracted  resistance  encountered  here  by  the  first  Prussian  Army 
fully  justified  the  pnidencc  of  these  measures. 

The  heights  of  Ilorinowes,  and  the  line  of  the  Trotina  were  left 
entirely  without  artificial  defence,  and  the  efficacy  of  the  more  im- 
portant batteries  above-mentioned  was  completely  neutralized  by 
subsequent  events. 

Very  little  was  done  on  the  left  wing.  The  only  work  of  import- 
ance was  a  battery  for  twelve  guns,  which  the  Saxon  Commander-in- 
Chief  had  caused  to  be  thrown  up  at  Hradek,  overlooking  the  village 
of  Lubno.  So  much  time  had  been  expended  in  the  defences  of  Chlum 
and  Lipa,  which  in  addition  to  the  more  complete  works  above  mentioned, 
had  b^n  strengthened  by  the  usual  measures  adopted  for  the  defence 
of  villages,  that  the  works  round  Problus  were  only  commenced  after 
the  beginning  of  the  action,  and  were  confined  to  placing  that  village 
and  Nieder  Prim  in  a  state  of  hasty  defence,  and  in  the  coustruction 
of  an  abatis  on  the  western  flank  of  the  wood  between  Problus  and 
Charbusitz.  Strange  to  say  neither  of  the  bridges  at  Nechanitz  or 
Sadowa  were  blown  up. 

On  the  previous  day  a  council  of  war  had  been  held  at  the  Austrian 
head-quarters,  attended  by  the  commanders  of  corps,  and  the  chiefs 
of  their  respective  staffs,  who  had  assured  the  Field  Marshal  of  the 
good  spirit  reigning  in  the  Army,  and  of  the  readiness  of  all  ranks  to 
accept  battle.  Some  changes  had  taken  place  among  the  superior 
officers  since  the  commencement  of  the  campaign.  The  Archduke 
Leopold  had  ceased  to  command  the  eighth  corps  since  the  2Dth  June ; 
on  the  mornuig  of  the  3rd  July,  Count  Clam  Gallas,  summoned  by 
Imperial  command  to  Vienna,  resigned  the  command  of  the  first  corps ; 
while  the  still  more  important  posts  of  chief  of  the  staff,  and  of  the 
council  of  operations,  held  resi)ectively  by  Baron  Ilenickstein  and  Major- 
General  von  Erismanic,  were  vacated  at  the  very  moment  of  action,  by 
the  summary  removal  of  the  above-mentioned  officers.  The  forces 
arrayed  against  each  other  on  the  day  which  was  to  decide  the  question 
of  supremacy  in  Germany,  may  I  think  fairly  be  reckoned  as  follows : — 

Austrian  North  Army,  seven  corps,  and  five  divisions  of  cavalry, 
184,000,  and  the  Saxons  22,000  men,  in  all  20G,000  men,  with  700 
guns,  exclusive  of  train,  but  including  the  artillery. 
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The  Prussian  returns  give  the  following"  numbers,  which  may  be 
assumed  to  be  correct : — 

First  Army,  three  corps,  combatants  of  all  ranks    . .      84,830 
Elbe  Army,  three  divirtions     . .  . .         . .         . .      39,088 

Second  Army,  four  corps        . .  . .  .  •  . .      97,066 

220,984 

with  780  guns. 

To  these  may  be  added  the  reserve  division  of  Landwehr  of  tlie 
guard,  amounting  to  9,200  men,  which  however,  notwithstanding  afl 
exertions,  only  reached  Nechanitz  late  on  the  evening  of  the  day  of 
battle,  having  marched  since  morning  from  Kopidlno. 

In  the  first  line  stood  the  Saxons,  tenth,  third,  fourth,  and  three  bri- 
gades of  the  second  Austrian  corps,  which  may  be  reckoned  as  117,500 
men ;  in  sup{>ort  three  brigades  of  the  eighth  corps,  Edelsheim's  cavahr 
division,  and  the  brigade  Henriquez,  25,000  men ;  and  in  re8er\'e  the 
first  and  sixth  coips,  the  second  light  and  three  reserve  cavaliy 
divisions,  and  the  reserve  artillery,  63,600  men. 

I  have  already  mentioned  that  it  rained  heavily  on  the  evening 
of  the  2nd,  and  during  the  greater  j)art  of  the  early  morning  of 
the  3rd  of  July.  It  rained  heavily  all  that  morning,  till  abont  11 
o'clock ;  the  day  remaining  dark  and  gloomy  till  between  3  and  4, 
when  it  cleared  up  completely.  So  much  rain  had  fallen  as  to  add 
greatly,  not  only  to  the  discomfort  of  the  troops,  but  also  to  the  diffi- 
culties of  the  march.  A  great  part  of  the  country  was  covered  with 
standing  com  of  a  luxuriant  growth,  which  not  only  impeded  the 
movements  of  the  infantry,  but,  clustering  round  the  fetlocks  of  tho 
horses,  and  the  spokes  of  the  gun- wheels,  rendereil  the  advance  of  the 
cavalry  and  artillery  one  of  the  most  difficult  on  record. 

At  an  early  hour  of  the  morning,  the  whole  of  the  first  Prussian 
Army  had  taken  up  tlie  positions  allotted  to  the  several  (*orj)s  and 
divisions.  Prince  Frederick  Charles  left  Kamenetz  noon  after  one 
oVlock  for  Milowitz.  where  shortlv  before  six,  an  orderiv  Othcer  of 
General  v(m  ITerwarth  reported  to  him  that  the  three  divisions  of  the 
Elbn  Army  would  reach  Nechanitz  successively  in  the  inter\al  between 
7  and  9  o'clwk.  News  from  the  Crown  Prince  could  not  be  so  soon 
ex])(H*ted,  the  more  so  that  the  ord(?rs  for  his  advance  had  prot^i^eded 
dir(»ctly  from  the  King,  to  whom,  naturally,  his  acknowledgment  of 
them  would  first  be  delivered.  The  Princ(^  was,  however,  fully  entitled 
to  reckon  on  the  assistance  of  the  first  corps,  under  (Jenei*al  von  Bonin, 
whos(^  head-quarters  were  at  Oper  Praussnitz  on  the  right  bank  of  the 
Elbe,  and  the  co-operation  of  th(^  remainder  of  the  sc^cond  Army 
could,  with  certainty,  be  reckoned  on  at  a  later  period.  lie  was 
clearly  of  opinion  that  the  circumstances  justified  an  early  attJick  by 
th(^  first  Army,  so  as  to  engage  and  hold  fast  the  allies,  to  waste  their 
strength,  and  ensure  their  annihilation. 

At  G  A.M.  ho  ordered  a  forward  movement,  which  was  carried  (mt  as 
follows : — 

The  eighth  division  advanced  on  and  to  the  left  of  the  high  road 
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against  Sadowa ;  the  second  corps  to  its  right,  a^Ainst  the  villap^es 
below  that  point ;  while  tlie  seventh  division  received  orders  to  de- 
bouch frcim  Cerekwitz  so  soon  as  the  troops  directed  against  Sadowa  had 
come  into  action.  The  fifth  and  sixth  diviuions  folio woil  the  eighth  in 
reserve ;  the  reserve  artillery  was  ordered  to  move  by  the  great  high 
road,  and  tlie  cavalry  corps,  which  had  been  advanced  from  Gntwusser 
to  Petrowitz,  was  onlered  to  follow  the  right  wing  and  secure  the  con- 
nection with  the  Elbe  Army. 

It  was  about  7  a.m.,  that  the  Austrian  batteries,  between  Sadowa 
and  Maslowcd,  first  opened  on  the  heails  of  the  Prussian  columns, 
though  the  adviiuced  guard  of  the  eighth  division  wiis  already 
engaged  in  a  sliaip  fire  of  musk o try  with  the  troops  iK'cupying 
the  l)rick  yard  at  Sadowa,  while  further  to  the  right,  partial  affairs 
with  the  outposts,  and  the  occasional  fire  of  field  guns,  had  for  more 
than  half  an  hour  marked  the  commencement  of  the  luttion. 

The  advanced  guard  of  the  Elbe  Anny  reached  Kobilitz  at  half-pa-tt 
6,  and  fomid  Alt  Nechanitz  occu))ied  by  a  battalion  of  Saxon  infantry, 
which  retired  on  its  su{)ports  afti^r  having  set  iire  to  the  bridge  over  a 
millstream,  and  the  neighbouring  farm  buildhigs.  The  troops  at  once 
pushed  on  to  the  attack  of  Nechanitz,  while  ilank  detachments  sought 
passages  thix>ugh  the  marshy  meadows,  which  made  the  Bistritz  un- 
passable,  both  above  and  below  the  httle  town.  The  cavaliy  corps 
reached  Petmwitz  at  the  same  hour,  and  by  8  o'clock  was  in  an  ad- 
vantageous position  at  Sucha,  Ix^twoen  the  Ell.)e  and  iirst  armii^s,  and 
fronting  the  Bistritz.  Werder's  division  of  the  second  c^orps  reached 
the  neighbourhood  of  Sawadilka  soon  after  (Mght;  Ilerwarth's  division 
of  the  same  corps,  followed  by  the  reserve  artillery,  marched  across 
country  towanls  Mzan,  near  which  village  the  division  formed  for 
attack.  The  villages  on  the  r)])posite  side  of  the  stream  were  fully 
occupied  by  the  enemy,  and  32  guns  above  Dohalicka  opened  hc^avily 
on  the  advancing  columns. 

Fransecky's  division*  reached  Cerekwitz  as  early  as  o  a.m.  Its  able 
commander  at  once  took  steps  to  notify  the  position  of  his  tr(K)|)s  to 
the  out|X)Sts  of  the  first  division  of  the  guard,  wliieh  extenihMl  to 
Daubrowitz,aiid  prepared  to  march  as  soon  as  the  first  shots  in  Sadowa 
should  give  him  the  signal  f(jr  his  advam'o. 

No  great  resist^mce  was  made  by  the  Austrian  outix:)sts  ;  the  }K)si- 
tiou  lay  beliind,  and  not  on  the  Bistritz,  the  passage  of  which  could 
only  be  effected  at  well-known  pouits,  whieh  were  amply  covere<l  by 
the  artillery  posted  on  the  terraces  of  tin?  southern  bank,  and  by  the 
possession  of  the  woods  of  Sadowa,  Lipa,  and  Maslowed,  and  the 
villages  in  their  rear. 

At  8  o'clock  loud  hurrahs  from  the  Prussian  reserves  anmmncod  the 
arrival  of  the  King,  who  at  once  proc-i^eded  to  acquaint  himself  with 
the  position  of  ah'airs,  and,  after  consultation  with  Princx)  Fredi.Tick 
Charles,  ordei'ed  a  genenil  advance  of  the  first  Army  against  the  line 
of  the  Bistritz. 

Nechanitz  had  about  this  time  Ix'en  occupieil  by  the  advanced  guard 

*  7Ui  Diyiaion. 
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of  the  Elbe  Army,  under  Maior-General  von  Schoeler,  and  the  Bistritz 
having  been  crossed  above  that  pomt,  but  with  great  diflficulty  by  two 
detached  battalions,  General  von  Herwarth  at  once  pushed  on  to  the 
attack  of  the  Austro-Saxon  position  at  Lubno  and  Hradek. 

An  attempt  to  cross  the  river  at  Steisskal*  had  failed.  The  bridge 
was  broken  down,  and  the  dykes,  swollen  by  the  rain  of  the  prevkHis 
night,  were  unpassable  by  the  lightest  troops.  It  was  only  at  Euncitz 
that  a  second  detachment,  also  composed  of  two  battalions,  succeeded 
in  crossing,  and  was  at  once  directed  against  the  chateau  and  park  of 
Hradek.  Lubno  had  been  carried  after  severe  fighting,  the  Saxou  de- 
tachments in  Popowitz  and  Tresowitz  wei^  driven  in,  and  at  11  o'ck^d 
nine  battalions  and  twelve  guns,  with  the  hussar  brigade  and  batteiy 
of  horse  artillery  commanded  by  Major-General  Count  Goltz,  were 
formed  on  the  ridges  extending  from  before  Hradek  to  Lubno,  for  the 
attack  of  the  main  position  of  the  Saxon  corps  which  occupied  the 
ground  from  Problus  to  New  Prim. 

In  the  meanfime  the  battle  had  raged  fiercely  on  the  other  flank. 
Lieutenant-General  v.  Fransecky,  debouching  from  Cerekwitz,  had 
occupied  Benatek  as  a  point  (Tappui  for  his  advance  on  Cistowes  and 
the  wood  of  Maslowed.  This  was  really  the  strongest  point  of  the 
whole  Austrian  position.  The  wood  of  Maslowedjt  sometimes  called 
the  Swip  wood,  or  wood  of  Wobora,  with  a  length  from  east  to  west 
of  2,000,  and  a  depth  of  about  1,200  paces,  domineers  the  whole  ground, 
attaining  at  its  highest  point  an  altitude  of  917  feet,  281  above  the 
valley  of  the  Bistritz,  towards  which  on  the  north  it  presents  a  steep 
and  overhanging  face,  furrowed  by  small  ravines  clothed  with  brush- 
wood, the  wood  itself  consisting  partly  of  large  trees,  partly  of  oak- 
wood  coppice.  Forty  guns,  advantageously  placed,  swept  the  flanks  of 
the  ridge.  To  these  the  seventh  division  could  oppose  but  eighteen,  and 
those  on  ground,  and  at  a  distance,  which  rendered  their  fire  almost 
nugatory. 

The  first  success  of  the  advanced  guard,  under  Major-Gonoral  v. 
Gordon,  although  eventually  supported  by  the  remainder  of  the  division, 
only  brought  up  still  stronger  Austrian  reinforcements,  until  at  1 1  o'clock 
the  whole  of  the  fourth,  and  a  considerable  part  of  the  second  corps, 
were  occupied  in  dc^feiiding  the  ground  they  had  won,  pre]^aratorv  to  a 
still  more  energetic  onslaught  on  the  hard  pressed  Pru.ssiau  division. 
As  early  as  half-past  0  o'clock,  six  Prussian  J  found  theuis(*lves  opposed 
to  IH  Austrian  battalions  of  the  third  and  fourth  cor})s,  supported  by 
the  remainder  of  the  fourth,  and  the  two  battalions  of  the  eighth  corps, 
which  had  been  left  in  llorinowes. 

Between  this  hour  and  11  o'clock  reinforcements  reached  both  sides, 
but  although  every  battalion  of  the  seventh  division  was  8ucc(\ssivcly 
thrown  into  the  disputed  wood,  they  were  not  only  unable  ti>  improve 
their  first  success,  but,  decidedly  overmatched,  were  forced  back  to 
its  noi-thern  skirts.     The  losses  were  enormous  on  both  sides ;  many 

•  Below  Ncohanitz. 

t  This  wood  was  not  markotl  on  the  Austrian  map.    Austrian  writers  call  it  the 
wood  of  Bcnat<*k. 

$  3  of  27th  Regiment;  2  of  6Cth Regiment ;  1  of  G7th  Regiment. 
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of  the  moaniied  officers  of  Fransecky's  division  were  killed,  wounded,. 
or  had  lost  their  horses ;  a  small  detachment  of  the  twenty-seventh 
regiment  had  been  cut  off  and  taken  prisoners ;  and  the  General 
himself,  whose  horse  had  been  shot  under  him,  having  pressed  forward 
under  fire  to  examine  the  enemy's  dispositions,  was  only  saved  from 
capture  by  a  small  party  of  his  scattered  men  who  had  gathered  to  his 
rescue.  Count  Festetics  had  also  been  severely  wounded  by  a  shell 
splinter,  which  shattered  his  left  foot,  and  had  been  carried  off  the 
field,  the  command  of  the  fourth  corps  devolving  on  Major-General 
von  Molinary,  who  was  compelled  towards  11  o'clock  to  request 
assistauoe  from  the  second  corps.  Count  Thun  had  already  occupied 
^ound  at  Horinowes  with  one  brigade,  and  a  great  part  of  his  artil- 
lery, and  now  hastened  with  the  brigades  Saffran  and  Wiirtemberg 
to  support  the  fourth  corps  by  a  vigorous  offensive  movement  against 
the  left  flank  of  the  Prussians.  The  brigade  Henriquez  and  the  cavalry 
division  of  Count  Taxis  were  left  on  the  Trotina,  but  from  his  own 
statements.  Count  Thun  appears  to  have  been  quite  unconscious  of 
the  proximity  of  the  second  Prussian  Army,  and  of  the  force  which 
was  so  soon  to  be  thrown  on  the  inadequately  protected  flank. 
Fransecky  had  pushed  his  last  battahon  into  the  fight,  had  no  expecta- 
tion of  any  further  assistance  from  the  eighth  division  beyond  two 
battahons,  which  had  already  reinforced  him  at  Cistowcs,  and  up  to 
this  time  had  heard  nothing  of  the  first  corps,  or  of  the  advance  of  the 
second  army.  He  had  suffered  enormous  losses  in  officers  and  men, 
and  with  fourteen  battalions,  and  twenty-four  guns,  found  himself 
engaged  with  the  greater  part  of  two  Austrian  corps,  and  over  a 
hundred  g^ns,  which  hurled  destruction  into  his  ranks  from  every 
commandmg  position  on  his  flanks  and  front. 

I  had  seen  the  corps  to  wliich  his  division  belongs  at  the  previous 
autumn  manoeuvres  near  Mcrseburg.  As  regards  physique^  the  men 
of  the  Saxon  province  are  decidedly  ijiferior  to  other  corps  of  the 
Prussian  Army,  but  as  a  highly  disciplined  and  admirably-drilled  body 
of  men,  they  had  commanded  my  warmest  admii-ation.  The  results  of 
thift  eventful  day  showed  them  to  be  possessed  of  the  highest  qualities 
of  an  efficient  infantry,  and  that  to  the  docile  tractability  and  intelli- 
gence of  the  Saxon,  were  added  the  sturdy  patience  under  fire,  which 
we  have  always  looked  on  as  th^  pecuhar  characteristic  of  the  Euglisti 
infantry  soldier. 

Here  we  must  leave  them,  while  we  cast  a  glance  at  the  centre^ 
where  the  remainder  of  the  first  Army  had  worn  out  the  long  morning 
hours  against  the  main  Austrian  position,  fighting  under  the  imme- 
diate observation  of  their  much  loved  King.  The  i)assagc  of  the 
Bistritz,  which  had  been  onlered  immediately  after  the  arrival  of  his 
Majesty  on  the  field,  was  effected  b}'  an  echelon  movement  from  the 
left.  On  looking  at  the  model,  or  at  plans  of  the  battle,  it  will  be 
seen  at  once,  how  admirable  a  position  for  artillery  is  presented  by 
an  eminence  called  the  Ro.skos  Berg,  to  the  south-west  of  the  village 
of  Sowetitz.  As  soon  as  this  point  and  the  wood  of  Skalka  had  been 
occupied  by  the  sixteenth  brigade,  the  fifteenth*  received  orders  to 

*  8tli  Diyiflion,  4tli  Corps. 
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seize  the  wood  of  Sadowa.  This  is  a  square  of  about  1,100  or  1,200 
paces  on  each  face,  composed  of  high  wood  near  the  road,  the 
remainder,  of  low,  but  thick  brushwood.  It  was  not  held  in  any 
great  force  by  the  Austrians,  who  appear  to  have  relied  for  its  defence 
on  the  formidable  artillery  posted  on  the  ridge  extending  from  Lipa 
to  Stresetitz,  and  which  commanded  the  debouche  from  the  wood. 
The  fourth  division  moved  forward  from  Mzan  at  about  the  same  time, 
and  was  soon  followed  by  the  third  from  Sawadilka,  in  the  direction  of 
Johanneshof. 

The  gradual  advance  of  the  eighth  and  fourth,  enabled  Lieutenant- 
General  von  Werder,  towards  half-past  9  o'clock,  to  push  the  third 
division  across  the  Bistritz,  and  attack  the  villages  on  the  right  bank. 
The  sixth  brigade,  on  the  extreme  right  of  the  first  Army,  marched  on 
Mokrowous  and  Dohalicka,  while  the  fifth  advanced  over  Kopanina. 
The  defence  of  the  Bistritz  was  by  no  means  earnest ;  Mokrowous  was 
carried  at  the  first  rush  by  a  battalion  of  the  fifty-fourth  regiment,  and 
at  11  o'clock  the  first  Army  stood  on  the  line  wood  of  Maslowed, 
wood  of  Sadowa,  and  Mokrowous,  with  the  third  corps  in  reserve  be- 
tween Ober  Cernutek  and  the  Roskos  Hill,  the  reserve  artillery  on  the 
high  road  between  Dub  and  Sadowa,  and  with  a  part  of  the  cavalry  so 
near  at  hand  as  to  be  available  in  the  event  of  a  further  advance. 
But  it  was  plain  that  the  real  position  lay  behind  the  line  of  the 
Bistritz.  Judiciously  posted  on  the  terraces  which  line  the  left  bank 
of  the  river,  and  on  the  higher  eminences  which  I  have  mentioned,  the 
Austrians  had  not  less  than  260  guns  in  this  part  of  the  field,  while  the 
Prussian  batteries  not  only  suffered  under  the  disadvantages  insepar- 
able from  an  advance  under  fire,  but  also  froln  those  caused  by  the 
difficult  and  marshy  ground  which  limited  the  passage  of  the  Bistritz 
to  few  and  well  marked  points,  and  at  this  hour  had  but  72  guns  to 
oppose  to  their  well  placed  and  admirably  handled  opponents. 

Taking  this  as  one  of  the  best  marked  periods  of  the  day,*  the  state 
of  affairs  may  be  briefly  described  as  follows : — 

On  the  Prussian  right  General  von  Herwarth  stood  prepared  for  an 
assault  on  the  Saxon  Army  corps  with  so  much  of  his  force  as  he  had 
been  enabled  to  extricate  from  the  narrow  bridge  and  crowded  town  of 
Nechanitz,  the  line  of  Hradek-Lubno  marking  liis  position. 

The  Prussian  centre  had  passed  tljo  Bistritz  at  several  point*^,  but 
though  established  in  the  valley  was  brought  to  a  standstill  by  the 
nature  of  the  ground  and  the  Austrian  fire. 

To  the  left  of  the  centre,  the  seventh  division  was  exhausted  by 
four  hours  of  hard  fighting,  and  every  attempt  to  seize  the  wood  of 
Maslowed  was  checked  by  a  superior  force,  backed  by  an  overwhelm- 
ing artillery,  which  was  then  preparing  for  a  renewed  and  more  decisive 
attack  on  their  weakened  enemy. 

As  reg-ards  the  Austrians  they  can  he  said  with  truth  to  have  only 
now  occupied  their  real  position.  All  that  had  previously  occurred 
might  be  designated  as  the  preliminaries  of  the  battle ;  their  outposts 
had  been  driven  in,  but  nowhere  except  at  Maslowed  had  the  infantry 

•  11  o'cloik. 
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been  serionslj  engaged,  and  their  losses  up  to  this  honr  were  probably 
nnimportant.  It  does  not  appear  that  either  Army  had  the  intention 
to  advance.  Reinforcements  to  the  Austrian  batteries  on  the  central 
slopes  had  already  been  asked  for  and  refused,  I  believe,  on  the  ground 
that  a  descent  into  the  valley  of  the  Bistritz  was  not  contemjilated, 
while  the  part  to  be  played  by  the  Army  of  Prince  Frederick  Charles 
was  plainly  to  hold  what  he  had,  and  await  the  arrival  of  the  Crown 
Prince. 

As  I  now  propose  to  describe  the  advance  of  the  second  Army,  I 
shall  perhaps  be  better  understood  if  I  connect  its  movements  in  one 
oontinnons  narrative,  and  endeavour  to  throw  some  hght  on  events 
which  to  this  hour  are  very  imj)erfectly  comj)rehended.  The  key  to 
.  the  mystery,  which  has  been  a  puzzle  even  to  military  students  of  the 
campaign  is  the  employment  of  so  large  a  proportion  of  the  Austrian 
Army  in  tlie  operations  at  the  wood  of  Maslowed,  by  the  concentration 
of  the  fourth  and  of  a  great  part  of  the  third  corps  on  this  point,  where 
they  were  held  in  check  by  fourteen  battalions,  far  in  advance  of  the 
ground  on  which  the}'  were  intended  by  Field-Marshal  Benedek  to 
have  been  employed. 

The  orders  despatched  from  Koniginhof  at  5  a.m.  reached  the  Corps 
at  hours  varying  with  t^eir  remoteness  from  head-quarters.  The  sixth 
corps,  which  had  been  previously  detailed  for  a  reconnaissance  on  the 
right  bank  of  the  Elbe  towards  Josephstadt,  was  already  in  motion, 
and  partially  across  the  river  at  the  time  the  order  was  received,  a 
fortunate  circumstance  which  greatly  conduced  to  the  success  of  the 
sabseqnent  operations. 

The  fifth  corps  marched  punctually  at  the  interval*  named  from  the 
departure  of  the  sixth,  and  crossed  the  Elbe  in  the  same  direction. 
The  Guard  was  nearest  to  head-quarters  and  was  soon  roused,  while 
the  reserve  cavalry  marched  three-quarters  of  an  hour  after  the  receipt 
of  the  order  at  Neustadt.f 

The  advanced  guard  of  the  first  corps  lay  at  Chroustow,  where  the 
roar  of  cannon  was  distinctly  audible,  though  strange  to  say  no  report 
had  been  made  to  the  head-quarters  of  the  corps.  The  order  to  march, 
which  was  despatched  from  Obcr  Prausnitz  at  9  a.m.,  reached  Chrous- 
tow at  9*20,  and  the  vanguard  at  once  commenced  to  move,  but  had 
not  reached  Gross  Biirglitz  at  11  o'clock.  The  advanced  guard,  fol- 
lowed by  the  reserve  infantry  and  cavalry,  was  directed  to  move  by 
Gross  Trotin  and  Weiss  Polikan,  tlie  main  body  of  the  corps,  followed 
by  the  reserve  artillery,  by  Zabres,  Lanzow,  and  Sedletz. 

The  reserve  cavalry  of  M.  General  von  Ilartmann,  a  son  of  Sir  Julius 
Hartmann,  who  formerly  sei^ved  England  with  ho  much  distinction,  was 
impeded  by  the  columns  of  the  first  corps.  An  attempt  was  made  to 
inarch  by  Miletin,  which  also  failed,  and  this  important  division  of  the 
necond  Army  was  reduced  to  a  continuation  of  the  march  in  rear  of 
Bonin's  troops. 

Major-General    von  Alvensleben,  who   commanded   the   advanced 

•  Two  hoan. 

+  The  order  arrived  ut  8.15,  the  caralry  inarched  at  9  o'elock. 
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troops  of  the  Guard  at  Daubrowitz  and  Liebthal,  broke  up  soon  after 
8  o'clock,  without  having  received  the  orders  of  his  immediate  Com- 
manding OflBcer,  in  consequence  of  the  urgent  representations  which 
had  reached  him  from  the  seventh  division,  and  marched  in  the  direction 
of  the  now  audible  artillery  fire  in  the  Bistritz  valley. 

An  OflBcer  was  sent  to  General  von  Fransecky  to  assure  him  of 
support,  and  that  the  troops  would  be  at  Jericek  by  half -past  eleven, 
•where,  however,  they  arrived  a  full  half  hour  earlier,  owing  to  the 
eagerness  with  which  the  men  pressed  forward. 

The  Crown  Prince,  having  seen  the  greater  part  of  the  first  division 
of  the  guard  pass  through  the  town,  left  Koniginhof  soon  after  8  a.m., 
and  passing  the  leading  battahons  on  their  march  across  the  plain  c»f 
Daubrowitz,  reached  a  spur  of  the  plateau  south  of   the  village  of  . 
Chotieborek  soon  after  ten  o'clock. 

Little  or  nothing  was  to  be  seen  of  the  progress  of  the  battle.  The 
view  was  obscured  by  a  thick  pall  of  fog,  by  the  smoke  of  burning 
villages,  and  of  the  furious  cannonade  which  was  now  raging  between 
Benatek  and  Maslowed,  and  was  further  shut  out  by  a  bend  in  the 
valley  of  the  Bistritz,  which  hid  all  but  the  mere  flank  of  the  contending 
forces. 

Due  south  of  the  spot  on  which  the  Prince  was  standing,  and  at  a 
distance  of  about  three  English  miles  across  the  tract  of  low  ground 
lying  between  the  Bistritz  and  Trotina,  the  high  ground  behind  the 
village  of  Korinowes  was  crowned  by  a  prominent  object.  Two  lime 
trees  and  a  tottering  cross  mark  the  site  on  which  tradition  relates 
that,  during  the  Hussite  persecutions,  a  devoted  band  of  Bohemian 
Protestants  met  the  fate  which  their  so-called  heresy  had  brought 
upon  them,  and  sealed  their  fidehty  with  their  life-blood.* 
•  The  fog  had.  somewhat  lifted,  and  the  diflSculties  attending  the  slow 
advance  of  the  trooi)s,  by  miry  roads,  or  through  standing  corn, 
afforded  the  Prince  and  his  staff  full  time  for  consideration. 

Certain  movements  of  the  enemy  near  the  trees,  and  the  partial  view 
which  was  now  obtained  of  the  struggle  at  Maslowed,  led  to  the  con- 
clusion that  an  advance  in  their  direction  would  bring  the  second  Army 
into  the  flank,  nay,  possibly,  into  the  rear,  of  the  Austrian  position, 
and  orders  to  that  effect  were  immediately  issued.  Re|X)rts  from 
General  von  Mutius,  and  from  the  fifth  corps,  informed  him  that  the 
former  had  reached  Welchow,  and  was  pressing  onwards  in  the  right 
direction ;  while  at  1 1  o'clock,  the  leading  brigade  of  the  latter,  under 
Major-General  von  VVnuck,  had  already  shown  itself  immediately  in 
his  rear  at  the  village  of  Chotieborek.  The  first  corps  was  known  to 
be  on  the  march  for  Gross  Biirglitz,  and  the  Guard  under  Prince 
Augustus  of  Wurtemberg,  were  defiling  past  the  giound  on  which  he 
stood,  and  answering  his  words  of  encouragement  with  cheers  of  antici- 
pated triumph.  I  was  much  struck  with  the  cheeriness  with  which 
these  young  soldiers  went  into  action  for  the  second  time.     All  recruiu 

•  Tliis  tradition  rests  on  feet,  and  was  told  to  Prince  Plcss  by  an  intelligent 
citizen  of  Horitz,  as  a  weU  known  fact,  when  visiting  the  battle-fields  in  the  sum- 
mer of  1867. 
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fight  well  in  their  first  battle ;  those  who  afterwards  brave  death  and 
wounds  with  cheerfulness  are  soldiers. 

The  first  troops  under  fire,  were  the  leading  files  of  the  eleventh  divi- 
sion under  Lieutenant-General  von  Zastrow  on  their  reaching  the  high 
ground  north  of  Racitz,  near  the  point  where  the  brook  Trotinka  loses 
course  and  name  in  the  small  river  Trotina,  and  from  whence  their 
combined  waters  fiow  into  the  Elbe,  through  a  broken  and  difiScult 
valley,  near  the  village  of  the  same  name.  The  foremost  batteries  of 
the  division  crossed  the  bridge  at  Luzan,  and  advanced  to  Racitz, 
where  they  opened  fire  at  half -past  11  o'clock  against  the  heights  of 
Horinowes ;  while  as  nearly  as  possible  at  the  same  time,  two  bat- 
teries of  the  Ouard  came  into  action  near  the  villages  of  Zelkowitz  and 
Wrchownitz.  The  early  morning  orders  of  the  Crown  Prince  had 
concentrated  his  Army,  the  flanks  of  which  were  then  separated  by  an 
interval  of  nearly  twenty  miles,  on  a  front  of  between  eight  and  nine, 
extending  from  Burglitz  over  Jericek  and  Chotieborek  to  before  Wel- 
chow,  while  the  advanced  guards  were  fighting  on  a  still  more  ad- 
vanced and  narrower  front  ^tween  5felkowitz  and  Racitz.  From  this 
hour  till  nearly  4  o'clock,  the  sixth  corps,  under  its  much-lamented 
commander, — ^who  survived  the  honours  won  for  him  on  this  day  by  the 
brave  Silesians,  to  die  of  fever,  two  months  later,  on  the  plains  of 
Ansterlitz, — pursued  an  almost  independent  course,  thoroughly  in  accord 
with  the  ^neral  direction  of  the  second  Army,  and  the  plans  of  the 
Crown  Pnnce,  but  at  the  same  time  so  far  removed,  and  so  concealed 
by  the  undulations  of  the  ground,  that  it  appeared  at  the  time  like  a 
separate  battle. 

With  the  exception  of  the  brigade  Henriquez,  and  of  two  battalions 
of  the  brigade  Thorn,  the  whole  of  the  third  Austrian  corps  had  been 
drawn  into  the  fight  at  the  wood  of  Maslowed,  and  Major-General 
Henriquez  was  in  the  act  of  breaking  up  from  his  position  near  the 
Elbe,  to  march  to  Sendrasitz,  when  he  was  made  aware  that  the 
enemy's  columns  were  already  in  the  neighbourhood  of  the  Trotina 
▼alley,  and  were  advancing  on  Racitz.  The  movement,  which  had 
already  commenced,  was  at  once  countermanded,  and  the  Major- 
General  prepared  for  a  resolute  defence  of  the  position. 

Racitz,  however,  was  carried  by  a  battalion  of  the  50th  regiment, 
find  leaving  Horinowes  on  his  right  hand,  Lieutenant-General  von 
Zastrow  established  himself,  soon  after  midday,  on  the  high  ground 
between  that  village  and  Sendrasitz.  Further  to  the  left,  Lieutenant- 
Crcncral  von  Prondzynski,  with  the  seven  battalions  to  which  his  divi- 
sion was  reduced  by  the  absence  of  two  regiments  in  Prussian  Silesia, 
had  carried  the  hill  of  Horicka,  and  passed  the  Trotina  in  immediate 
contiguity  with  the  left  of  the  eleventh  division. 

At  12  o'clock  the  second  Prussian  Army  had  attained  the  following 
position : — 

The  detachment  of  the  Guard,  commanded  by  General  von  Alvens- 
leben,*  was  advancing  from  Wrchownitz  against  Horinowes.  The 
head  of  the  eleventh  division  had  carried  Racitz.    The  twelfth  division 

*  4  battalions,  2  oompanies,  2  sqiudTons,  2  batteries. 
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was  advancing  from  the  IToricka  Berg  to  pass  the  lower  Trotina. 
The  two  corps  had  48  guns  in  action. 

Warned  by  a  telegram  from  Josephstadt,  and  by  the  rei)ort8  of  Hen- 
riqucz,  that  at  least  one  Pmssiau  corps  was  moving  against  his  right 
flank,  Field-Marshal  Bonedok  had  forwarded  an  unmistakable  order  to 
Count  Thun,  not  only  to  abstain  from  any  further  advaucc  against  the 
wood  of  Maslowed,  but  to  take  up  tlie  jx)8ition  originally  assigned  to 
him  for  the  defence  of  the  right  flank.    To  cover  this  change  of  position 
(right  thrown  back),  five  batteries  were  ordered  to  the  heights  east  of 
Horinowics,  the  brigades  Wurtemberg  and  Saffran  gradually  drew 
back  towards  the  village  of  Nedelist,  and  the  brigade  Thorn  took  up  a 
defensive  position  on  tlic  ridge  which  extends  from  Maslowed  in  the 
direction  of  Sendrasitz.     Between  12  and  1  o'clock,  four  of  the  reserve 
batteries  of  the  guard  reached  Jerioek  after  a  fatiguing,  but  most 
creditable  march.    Pruice  Hohenlolie,  their  commander,  had  conducted 
them  with  persevering  energy  through  the  tangled  columns  which 
were  streaming  across  the  naiTow  valley  of  the  Elbe  up  the  single  road 
which  led  to  Daubrowitz,  and  now  brought  seasonable  relief  to  the 
twelve  guns  which  had  for  so  long  maintained  an  unequal  combat  with 
the  batteries  at  Ilorinowes.     A  further  reinforcement  was  afforded  by 
the  arrival  of  two  more  batteries  from  the  lirst  division,*  and  of  a 
battery  of  horse  artillery,  so  that  before  1  o'clock,  90  guns  of  the 
Becond  Army  were  in  action,  under  cover  of  which  the  advance  to  the 
plateau  of  Horinowics  was  successfully  carried  out.     Notwithstanding 
the  repulse  of  two  charges  of  the  Prussian  cavalry  on  Austrian  in- 
fantry columns  near  Ilorinowes,  the  infantry  made  steady  progress, 
and  the  first  division  of  the  Guard  established  itself  on  the  plateau 
simultaneously  with  the  arrival  of  the  eleventh  division  on  the  ridge 
north-east  of    Sendrasitz,   and  the  passage  of    the   Trotina  by  the 
twelfth. 

Towards  two  o'clock,  General  von  Hillerat  the  head  of  the  first  division 
of  the  Gnard,t  reached  Maslowed,  which  had  already  been  occupied  by  a 
battalion  of  the  second  regiment  of  the  Guard,  under  Major  von  Petery, 
left  the  village  to  his  right,  and  continued  his  march  in  the  dirtn^tion  of 
Chluin  ;  Zastrow  was  in  full  possession  of  Sendrasitz ;  and  the  twelfth 
division,  which  had  crossed  the  river  at  the  mill  and  village  of  Trotina, 
was  pressing  back  the  black  and  yellow  brigade  towards  Lochcinitz. 
The  second,  and  certainly  a  part  also  of  the  fourth  Austrian  corps  were 
at  this  time  in  the  act  of  withdrawal,  but,  with  the  exception  of  unim- 
portant detachments,  the  colmnns  do  not  api^ear  to  have  come  in  colU- 
sion  with  Hiller's  division,  although  they  directly  crossed  his  path. 
Field-Marshal  lienedck  is  also  reported  to  have  ridden  towards  Sweti, 
without,  however,  having  been  made  aware  of  the  serious  danger 
which  was  threatening  his  right  wing.  Although  the  reserve  cor|)s 
were  warned  that  a  change  of  front  might  bo  found  necessary,  they 
Btill  remained  in  the  position  occupied  by  them  since  the  coninienc/C- 
ment  of  the  battle.     The  reserve  artillery,  on  the  contrary,  had  not 

•  Of  the  Guard. 

t  l«t,  2iid,  3rd,  Fiuilien,  Hussan,  Blfles — of  the  Guard. 
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been  idle.  A  part  of  it  was  employed  in  reiuforciiig  and  replacing  bat- 
teries which  had  been  bo  long  engaged  in  the  centre,  and  eight  batterieB 
were  deployed  on  the  high  ground  to  the  west  of  Nedelist  whore,  in 
combination  with  forty  guns  of  the  fourth  corps,  they  covered  the 
movemenlB  of  the  two  corps. 

We  left  General  von  Hiller  on  the  slope  between  Maslowed  and 
Chlom,  and  as  the  second  Austrian  cori)8  had  at  this  time  passed 
the  ground  over  which  the  division  was  marching,  and  the  fourth 
corps  partially,  the  feeling  between  these  corps  and  the  third  was 
completely  lost,  and  the  division  marched  tlirough  the  gap.  Leaving 
Maslowed  a  thousand  paces  to  its  right,  the  main  body  of  the 
division  marched  directly  on  the  church  steeple  of  Chlum.  The  resist- 
ance encountered,  except  from  the  artillery,  was  at  first  by  no  means 
serious.  At  the  field  work  No.  ;»  fourteen  guns  were  captured  by 
detachments  of  the  second  regiment,  and  of  the  rifles  of  the  Guard, 
the  former  under  a  young  Lieutenant  named  Chorus,  who  earned  the 
order  of  merit  by  his  gallantry.  Two  more  were  taken  between  the 
work  and  Chlum,  and  six  neai*  the  field  work  No.  4,  all  in  the  first 
rush,  while  of  the  last-named  battery  a  seventh  giui  was  captured^ 
after  personal  encounter  with  its  defenders,  by  Colonel  von  Krosigk  of 
the  Hussars  of  the  Guard,  whose  regiment  was  broken  up  int^  squad- 
rons, and  who  had,  therefore,  renuuned  with  the  divisional  commander. 

Elxoepting  by  the  artillery  not  a  shot  was  fired  from  the  village  till 
the  assailants  were  close  at  hand  ;  the  only  infantry  encountered  on  the 
march,  were  two  battalions  of  the  fourth  corps  near  field  work  No.  8, 
and  Chlum  was  at  once  attacked  on  the  east  and  south  faces  by  the 
first  battalion  of  the  first  regiment  of  the  guard,  while  a  company  of 
rifles  forced  its  way  through  the  northern  outlet.  Chlum  appears  to 
have  been  garrisoned  by  the  Brigade  Ai)piano  6f  the  third  cor}«.  Two 
battalions  of  the  regiment  No.  4G  (Saxe  Meiningen)  were  in  the  village, 
the  remaining  battalion  and  the  fourth  rifles  to  the  south-west  on  open 
ground,  while  the  sixty-second  regiment  (Archduke  Henry)  extended 
nearly  to  Laugenhof .  It  is  plain  tliat  the  attention  of  the  brigade  was 
directed  to  the  movements  of  the  first  Prussian  Army,  and  that  the 
attack  of  the  guard  was  a  complete  surprise.  The  troops  which  first 
reached  the  opposite  sides  of  the  village  were  oveii^'helmed  with  grape 
from  a  battery  of  the  third  corjis ;  this  was,  however,  carrie<l  after  a 
heroic  defence  with  the  loss  of  seven  gims  and  of  more  than  half  its  men 
and  horses.  At  a  quarter  to  8  o*clock,  Chlmn  was  in  the  hands  of 
General  von  ILiller,  and  his  battalions  of  the  left  wing  were  pushing 
on  to  the  attack  of  Rosl)ei*itz.  This  was  ui  the  first  instance  as  suc- 
cessful as  that  on  Chlum,  but  Kosberitz  was  close  to  the  ]K)sition 
occupied  by  the  Austrian  reserves,  and  the  struggle  for  possession  of 
this  village  was  destined  to  Ik)  only  less  memorable  than  that  in  the 
wood  of  Maslowed.  The  attacking  troops  consisted  of  tlu*  second 
battalion  of  the  first,  the  Fusilier  battalion  of  the  second  Foot  Guards, 
and  the  third  battalion  of  the  Fusilier  Guards,  with  two  companies 
detached  from  other  battalions  of  Hiller's  division. 

It  will  be  remembered  that  part  of  the  Austrian  reserve  artillery  had 
been  brou^t  forward  to  cover  the  withdrawal  of  the  second  and  fourth 
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corps.  The  steady  advancB  of  Ililler  and  Zastrow  had  for  i 
the  retirement  of  these  giins,  a  movement  which  probably  commi 
with  the  right,  as  Major  von  Emkort,  with  the  fusiher  battahon  o 
second  Foot  Guards,  fell  in  with  the  left  battery  in  the  act  of  re 
towards  Wseatar,  and  while  the  escort  was  dispersed  by  one  of  I 
companies,  pressed  with  his  Adjutant  and  a  few  men  into  the  middlfl' 
the  battery,  and  captured  two  gnns.  The  battalion  continued! 
advance  on  the  village,  and  was  posted  in  the  houses  of  the  straggHl 
Street,  the  aouthern  extremity  of  which  abuts  ou  the  high  road. 

If  the  advance  of  the  second  Army  may,  and  I  think  aptly,  bp 
likened  to  a  wedge  driven  into  a  resisting'  mass,  the  detachment  at 
Rosberitz  may  faiiTy  be  called  the  point  of  the  wedge. 

Here  we  must  leave  it  for  a  while  in  ita  [terilous  position,  while  V 
cast  a  glance  at  the  occurrences  on  both  flanks.     During  the  &d^ 
on  Uhlum,  Major-General  von  Alvensleben,  with  the  original  advi      _^ 
guard,  had  reached  the  valley  lying  between  MaHlowed  and  Chlinn, 
when  he  suddenly  became  aware  of  columns  of  infantiy  debouchineon 
his  flank,  from  the  direction  of  Lipn  and  Cistowes,  accompanied  by 
cavalry,  and  by  a  batteiy  of  artilleiy.    It  was  the  brigade  FleiBclmcker,  ■ 
with  a  regiment  of  Hussars,  and  a  4-pounder  battery  which  had  been 
left  in  Cistowcs  on  the  retirement  of  the  fourth  corps,  and  was  now 
moving  on  Nedeliat.    A  scene  of  the  wildest  confusion  ensued.    The 
Hussars   first    lit    on    two    companieij    of    Engineers   and    two 
the  reserve  batteries  of  the  Guard  near  fieldwork  No.  3,  and  a  littl 
further   on    the  reserve   battery   of    the  first   dirisioii, 
obliged  to  retire  with  pevere  loss.     Accompanied  by  the  4-poaM. 
battery   they    attempted  to  pass   Chlura,   but  were   received    byJI 
sharp  fir^  from  a  company  of  rifles,  and  were  drivcu  in  the  directT 
of  Maslowed.    Here  they  were  again  received  with  fire  from  1 
infantry  in  the  village,  and  from  a  battery  of  the  Guard,  and  lost  t 
guns,  while  those  who  succeeded  in  breaking  tbi'oiigh  wore  shot  do) 
almost  to  a  man,  as  they  were  cai-eering  madly  down  the  hilt  iu  1 
direction  of  the  Crown  Prince  and  his  staff,  wlm  were  eye  witnea 
of  this  extraordinary  episode  of  the   fight.     The  remainder  of  1 
battery  fell  in  with  three  detached  companies  of  the  guard  near  tl 
village,  and  lost  four  guns,  a  part  of  the  Elussai's  actually  rctiril 
towards  Biirglitz.     The  mmn  body  of  the  brigade  came  into  collisil 
with  General  von  Alvensleben's  detachment  of  three  battalions  and' 
company  of  rifles,  and  were  compelled  to  retire  into  the  wood  fra 
whence  they  had  originally  issued,  with  the  loss  of  their  two  retad' 
ing  guns,     Under  the  pereonal  direction  of  Lieutenant- Oeueral  i 
Biller,  Alvensleben  continued  his  niarch  on  Ohlimi,  where  his  snppi 
was  most  urgently  required. 

On  the  other  flank  Princ**  Hohenlohe  had  advanced  with  the  « 
artillery  of  the  guard,  and  occupied  the  gi-ouud  between  Chlnia  ■ 
Medeliat,  from  which  the  Austrian  artillery  had  been  cmnpelledl 
retire  by  the  advance  of  the  Prussian  infantry.  Hero  he  reowi*f 
orders  from  General  von  Colomicr  (commanding  the  artillery  of  t 
Guard),  to  move  on  Chlum,  and  at  once  took  the  direction  of  the  bei^ 
south  of  that  village.     Still  further  to  the  left  were  fonr  companies  d 
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the  third  regiment  of  the  Guard,  in  the  direction  of  Sweti.  Before 
returning  to  the  centre  of  the  battle,  I  will  beg  you  to  follow  briefly 
the  eleventh  and  twelfth  divisions  in  their  successful  progress  against 
the  extreme  right  of  the  Austrian  position. 

The  occupation  of  Horinowes,  by  the  Guard,  and  of  Sendrasitz  by 
his  main  column,  enabled  Lieutenant-Gencral  von  Zastrow  to  push  his 
advanced  troops  against  Nedelist,  which  was  successfully  carried  by 
assault,  almost  simultaneously  with  the  advance  on  Ghlum.  During 
the  advance,  the  skirmishers  of  a  battalion  of  the  50th  Regiment, 
under  Major  von  Berken,  came  suddenly  in  the  high  com  on  the  right 
of  that  long  line  of  artillery  which  had  played  with  so  much  effect  on 
the  advandng  Prussians,  and  captured  ten  guns  in  fair  fight,  besides 
three  which  Uiey  found  abandoned  on  the  ground.  The  remainder  of 
the  brigade  had  been  held  fast  at  Sendrasitz,  by  the  cross  fire  from 
these  batteries,  and  from  that  of  the  brigade  Henriquez,  south  of 
Trotina,  and  having  been  compelled  to  take  shelter  from  the  storm  of 
missiles  behind  the  houses,  and  in  the  hollow  ways  north  of  the 
village,  they  did  not  reach  Nedelist  till  nearly  half  an  hour  later. 
About  the  same  time, — which  must  hav^  been  three  o'clock,  or  soon  after- 
wards,— ^the  arrival  of  the  twenty-second  brigade  of  the  8th  Dragoons 
and  4th  Hussars,  and  of  the  divisional  artillery,  enabled  Zastrow  to 
concentrate  the  whole  of  his  division  for  a  further  advance.  The 
twelfth  division  had  also  crossed  the  Trotina  at  the  mill  and  railway 
embankment,  and  the  two  regiments  of  which  it  was  composed,  after 
making  numerous  prisoners  in  the  hut-camp  north  of  Lochenitz,  had 
made  every  preparation  for  the  attack  of  that  place,  when  they  were 
directed  by  the  Corps  Commander  to  hold  themselves  in  reserve  for 
other  operations.  At  three  o'clock  the  Austrian  right  wing,  comprising 
the  second  and  fourth  corps,  and  a  division  of  cavalry,  were  in  full 
retreat  on  Lochenitz,  Predmeritz,  W  sestar,  and  Sweti,  while  the  five 
Prussian  brigades  which  had  so  fortunately  achieved  this  success,  were 
established  on  the  line  Chlum,  Nedelist,  Lochenitz,  with  the  point  of 
the  wedge  at  Rosberitz,  and  with  a  reuiforcement  of  ten  untouched 
brigades,  which  were  rapidly  coming  up  in  support  of  their  somewhat 
perilous  position.  Fifty-five  guns  were  already  in  their  hands,  and 
the  most  advanced  troops  commanded  the  great  high  road  from  Sadowa 
to  Koni^fi^tz.  But  at  a  distance  of  2,000  paces  were  two  unbroken 
<5orp8,  wi^  a  numerous  artillery,  massed  in  the  hollow  between  Sweti, 
Wsestar,  and  Rosnitz,  while  three  of  the  five  cavalry  divisions  were 
inmiediately  available.  The  only  certain  support  on  which  Hiller 
could  reckon,  were  the  leading  battalions  of  the  second  division  of  the 
"Guard,  the  main  body  of  which  was  still  behind  Maslowed ;  the  eleventh 
division  was  at  Nedelist,  the  fifth  corps  was  then  mounting  the  hill  of 
Horinowes,  and  the  First  corps  was  still  on  the  march  between 
Wrchownitz  and  Benatek. 

To  the  last-mentioned  part  of  the  field  where  we  left  Fransecky 
and  his  Saxons  struggling  for  a  foothold  in  the  wood  of  Maslowed, 
I  must  now  ask  you  to  return. 

Soon  after  eleven  o'clock,  a  succession  of  furious  attacks  was  made 
by  the  second  and  fourth  corps  on  the  exhausted  troops,  which  indeed 
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■were  partially  successful.  Those  of  the  fourth  corps  were  chi 
directed  against  the  eastern  and  southern,  whUe  the  second  corps 
attacked  the  northern  side  of  the  wood,  and  more  particularly  the  strip 
of  ground  which  extends  like  an  ontwork  in  the  direction  of  the  road 
from  Benatek  to  Maslowed.  The  batt-alions,  nay  even  the  companies, 
were  broken  np;  the  Prussians  were  pressed  back  on  both  flanks,  which 
were  separated  from  the  centre ;  detached  parties  of  the  secoud  corps 
emerged  from  the  north-western  angle  of  the  wood  and  moved  on 
Benatek;  while  a  renewed  efiort  of  the  fourth  corps  from  the  south,  and 
of  detachments  of  the  brigades  Wiirtemberg  and  Saffran,  supported  by 
five  of  Thorn's  battaUons,  bad  for  its  object  the  capture  of  the  PrusMan 
stronghold,  the  extreme  northern  point  of  this  memorable  wood.  But 
Fransecky  was  equal  to  his  post,  and  nobly  was  he  seconded  by  the 
Officers  and  men  of  his  ever-glorioua  division.  A  Staff  Officer"  had 
also  arrived  from  the  Crown  Prince  with  news  of  the  second  Army. — in 
tiTith  still  distant  from  the  field,  and  embarrassed  with  the  diffica)ti«s 
of  a  wearisome  march, — still,  the  relief  was  certain,  and  the  cry  of 
"  the  Crown  Prince  is  coming"  lent  new  courage  to  the  hard-preesed 
band. 

Singular  to  relate,  the  seventh  division  had  been  all  this  time  niaking 
jmsoners,  and  each  time  that  they  were  driven  back,  had  carrbd  with 
them  the  trophies  of  their  obsthiacy  in  numbers  which  almost  equalled 
those  of  their  own  killed  and  wounded. f  Personal  direction  was  never 
wanting,  and  in  Major-General  von  Schwarzhoff ,  and  in  the  two  Colonels, 
von  Medem  and  von  Blankensee,  Fransecky  found  able  and  undaunted 
assistants.  At  length,  between  1  and  2  o'clock  an  abatement  in  the 
vigour  of  the  Auatrians  became  perceptible,  but  although  the  corp» 
withdrew  gradually  from  the  conflict,  detachments  were  still  left 
fighting  in  the  wood,  where  they  kept  up  the  struggle  till  between 
2  and  3  o'clock.  During  all  this  time  the  troops  in  Cistowea  bkd 
held  their  ground  while  the  hostile  batteries  both  in  fi'out  and 
rear,  kept  up  the  unceasing  duel  over  their  heads,  until  at  length 
they  were  relieved  by  the  advauce  of  the  second  army.  The- 
efforts  of  the  Austrian  infantry  had  been  most  gallant  and  per- 
severing, but  they  shattered  on  the  unconquerable  obstinacy  and 
endurance  of  the  more  northern  race.  The  losses  of  the  seventh 
division  were  enormous.  The  12  battalions  had  8i  officers,  and  2,U3fi 
men  fiors  de  combat;  of  which  the  twenty-sixth  regiment  alone  kwt 
2G  officers  and  709  men  (a  Ml  foiulh  of  its  strength),  aud  the  two 
battalions  of  the  eighth  division,  which  fought  on  the  right  with 
Major-Genoral  von  Gordou  had  5  officers  and  126  men  Mlled  aud 
wounded ;  2,000  prisoners  and  three  colours  were  the  trophies  uf  this 
ever-memorable  combat. 

Towards  twelve  o'clock,  Prince  Frederick  Charles,  ivho  had  exercised 

•  Major  T.  dcr  Bui^. 

t  A  bnltnlion  of  tli«  Slat  Austrian  IuBmtrT  which  emorwd  from  the  noHh-»<fit 
comer  of  the  wood,  no  complBlelj  lost  iti  difeCTion  Ihat,  vliiJil  morchinij'  in  loooo 
order,  it  wb§  nttacIiBd  bj  a  aquadroii  of  iLe  10th  PrUMian  Huisu*.  und.r  Oiptain 

1  Humbert,  and  16  Offioen  und  6G&  men  were  liw  reaulu  of  thii  brtmutc 


THE  BATTLE  OF  KONIOGBATZ.  465 

a  commendable  pradence  in  resisting  all  suggestions  for  an  advance 
beyond  the  Bistritz,  a  movement  which  would  in  all  probability  have 
resulted  disastrously  to  the  Prussian  arms,  thought  the  moment  had 
arrived  which  justified  the  employment  of  his  reserve.  The  fifth 
division  passed  the  brook  at  Unter  Dohalitz,  and  deployed  to  the  right ; 
the  sixth  crossed  at  and  alongside  the  bridge  at  Sadowa,  and  massed 
itself  behind  the  wood. 

But  even  now  the  moment  of  advance  had  not  arrived ;  all  that  the 
Prince  could  do  was  to  hold  the  centre,  and  await  the  action  of  the 
two  armies  on  his  fianks.  Nor  was  this  to  be  effected  without  difficulty. 
A  long  period  of  anxious  suspense  had  still  to  intervene,  and  the 
heights  of  Chlum  and  Lipa,  and  the  wood  of  Sadowa  were  destined  to 
be  strewn  with  bloody  witnesses  of  the  struggle  for  their  possession. 
Here  the  battle  presented  the  aspect  of  a  ^eat  artillery  duel.  The 
eroond  on  both  banks  of  the  Bistritz  was  admirably  adapted  for  the 
develoiHnent  of  this  arm,  more  particularly  on  the  eastern  or  Austrian 
bank.  Their  artillery  was  ranged  on  terraces  which  gave  them  almost 
absolute  command  of  the  valley,  and  was  worked  with  a  precision  and 
energy  which  foiled  every  attempt  of  the  first  army  to  advance  beyond 
its  position  in  the  villages  and  meadows  on  the  Bistritz.  Towards 
midday  the  exhausted  batteries  of  the  third  and  tenth  Austrian  corps 
were  relieved  by  a  part  of  the  reserve  artillery,*  and  not  less  than  200 
Austirian  guns  were  simultaneously  in  activity  on  this  part  of  the  field. 
The  Prussions  laboured  under  one  great  disadvantage,  I  mean  the 
large  proportion  of  their  smooth-bore  guns,t  which  in  a  game  of  long 
bowls  were  virtually  useless.  It  was  an  anxious  time.  News  of  the 
Crown  Prince  was  still  wanting,  nor  were  affairs  in  the  extreme  right 
so  far  advanced,  as  to  exercise  any  influence  on  the  movements  of  the 
centre.  I  think  great  credit  is  due  to  the  Prince  for  the  cool  deter- 
mination with  which  a  man  of  his  eager  and  impulsive  temperament 
played  so  steady  a  waiting  game,  and  kept  his  troops  so  thoroughly  in 
nand,  while  history  will  no  less  do  justice  to  the  bold  conception,  and 
to  the  untiring  energy  with  which  the  Crown  Prince  brought  his  army 
to  the  Very  point  where  its  action  was  so  triumphantly  decisive. 

Both  showed  quaUties  widely  differing  from  their  accepted  characters 
and  dispositions,  proved  themselves  true  servants  of  their  King  and 
coimtiy,  and  soldiers  of  whose  deeds  any  nation  may  be  proud. 

But  if  the  Prussians  were  held  fast  in  the  position  which  they  had 
won,  the  Austrians  were  equally  inhibited  from  an  advance;  while 
after  midday  the  perilous  condition  of  their  right  flank  still  further 
forbade  so  hazardous  an  adventure. 

The  artiUery  of  the  second  and  third  corps  in  the  Prussian  centre 
was  gradually  strengthened  by  reinforcements  from  the  reserve,  bat- 
teries whiq)i  had  exhausted  their  ammunition  were  replaced  by  others 
from  the  same  source,  and  the  duel  assumed  more  equal  proportions. 
But  part  of  this  was  divisional,  part  reserve  artillery ;  unity  of  com- 
mand was  wanting,  and  much  ammunition  was  expended  without  any 

*  Said  to  hare  been  8  batteries,  64  gons. 

h  S6  to  each  eorpa,  more  than  },  in  &ct,  f  of  the  total  number. 
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corresponding  result.  Nor  was  tUia  expenditure  easily  replaced.  The 
batteries  had  but  infrequent  and  diihcult  communication  with  the 
ammunition  columns.  The  Biatritz  has  few  bridges,  and  still  fewer 
fords,  and  to  the  disconnected  action  of  the  Prussian  artillery  in  this 
port  of  the  field  was  added  a,  deficiency  of  ammunition  which  rendered 
the  batteries  partially  ineffective. 

The  infantry  of  the  eighth  division  had  submitted  with  patience  to 
an  ordeal  scarcely  less  trying  than  that  of  the  seventh.  The  great 
importance  of  the  Wood  of  Sadowa  had  demanded  its  occupation  in 
Buch  force  as  to  absorb  the  greater  part  of  the  division,  which  had 
even  been  re-inforced  by  a  detachment  from  the  fourth,  furnished  by 
the  brigade  of  Major- General  von  Haniicken. 

Detachments  of  the  sixty-first  and  seventy-first  regiments  wluch 
had  established  themselves  in  a  deserted  Austrian  camp,  and  tbeaice 
attempted  a  forward  movement,  were  compelled  to  retire  to  tho 
wood,  and  the  unremitting  artilleiy  fire,  which  ^ways  produces  a 
depressing  influence  on  stationary  troops,  had  caused  serious  losses  to 
the  division.  Between  one  and  two  o'clock,  the  brigade  Kirchberg  ot 
the  third  Austrian  corps  was  directed  by  the  Archduke  Ernest  to  attempt 
the  recapture  of  the  wood.  The  attack  produced  no  other  result  than 
that  of  concentrating  the  scattered  detachments  in  its  front,  and  of 
causing  further  losses  on  both  sides.  A  like  attempt  on  the  part  of  the 
fourth  Prussian  division  was  frustrated  by  the  fire  of  the  artillery  on 
the  heights.  In  fact  it  was  very  like  a  drawn  battle  on  thia  part  of 
the  field,  and  it  may  easily  be  imagined  with  how  great  a  feeling  of 
relief  the  first  detachments  of  the  Guard  were  observed  on  the  hill  of 
Chlum  towards  fhi'cc  o'clock,  while  it  became  known  that  the  whole 
second  army  was  marcliing  to  the  assistance  of  their  hard-pressed 


We  left  the  Elbe  army  at  II  o'clock  defiling  through  Nochanitz 
under  cover  of  the  vigorous  action  of  its  advanced  guard  under  Major- 
Genoral  von  Schiielcr.  At  that  hour  the  Saxon  corps  had  taken  up  a 
position  at  Problus,  and  awaited  attack,  while  thanks  to  the  facilities 
afforded  by  the  neglect  to  defend  Nechanitz  and  Hradek,  the  Prassians 
had  seized  the  height  of  Lubno,  and  had  deployed  their  batteries  as  a 
cover  to  the  operations  agamst  tlie  main  position.  The  Crown  Princo 
of  Saxony,  who,  no  less  than  his  brave  comrades,  displayed  qualitiM 
which  won  imivei-sal  admu-ation  from  their  opponents  (and  I  well 
remember  the  terms  of  respect  in  which  the  Prussians  always  named 
botli  tho  commander  and  his  troops),  had  posted  his  forces  as 
follows : — 

The  second  division,  Lientenant-General  von  Stieglitz,  8ti»d  in  a 
covered  position  behind  Problus,  the  brigade  of  the  body  guard  on  the 
right,  the  first  brigade  on  the  left ;  the  cavahy  of  the  division  miun- 
taining  the  connection  with  the  tenth  Austrian  corps.  Tho  second 
brigade,  having  retired  from  the  advanced  position  at  Lubno,  Pnpowitz, 
Tresowitz,  stood  in  reserve  between  Problus  and  Streaetitz,  and  the 
third  brigade,  also  part  of  the  first  divisiou,  stood  with  three  battahons 
in  Problus.  Nieder  Prim  wns  occupied  by  the  remaining  two  batta- 
lions of  this  brigade,  and  by  the  fourth  nfle  battalion,  of  the  et 
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division.  The  reserve  artillery  was  massed  in  a  hollow  behind  the  first 
division,  close  to  the  wood  which  lies  between  Problus  and  CharbusitE, 
and  the  cavalry  division  to  the  left  rear,  also  near  the  western  skirt  of 
this  wood. 

The  eighth  Austrian  corps,  as  already  mentioned,  stood  in  immediate 
support  to  the  Saxons,  near  Bor,  but  the  two  divisional  8-pounder 
batteries  were  sent  forward  at  an  early  period,  as  a  re-inforcement  to 
the  18  Saxon  guns  on  the  ridge.  The  12  guns  of  the  Prussian  ad- 
vanced guard  were  also  re-inforced  by  two  batteries  of  the  fifteenth 
division,  but  a  glance  at  the  plan  will  show  that  the  distance  (4,000 
paces)  at  which  this  artillery  duel  commenced,  rendered  its  effects 
nearly  nugatory.  Both  lines  fired  at  a  high  elevation,  the  shells  buried 
themselves  in  the  ground,  and  exploded  innocuously.* 

The  Saxon  position  was  attacked  on  both  fianks.  The  fifteenth  divi- 
sion, followed  by  the  cavalry  brigade  of  Count  Goltz,  took  the  direction 
of  Hradek,  for  the  purpose  of  turning  the  position  at  Ober  Prim ;  the 
fourteenth  division  (which  at  half-past  11  o'clock  was  still  behind 
Ncchanitz)  received  orders  to  march  on  Popowitz,  and  attack  Problus. 
A  reserve  cavalry  brigade  and  the  sixteenth  division  could  only  be 
available  at  a  much  later  period.  The  wood  between  Popowitz  and 
Problus  was  soon  occupied  by  a  part  of  General  Schbeler's  detachment,* 
too  weak  to  undertake  any  further  enterprise,  but  still  serving  admirably 
as  a  pioneer  to  the  subsequent  advance  of  the  fourteenth  division.  The 
two  battalions  which  had  formed  the  right  wing  of  the  advanced  guard, 
and  had  crossed  the  river  at  Euncitz,  marched  on  Sterizek,  the  centre 
attacked  Neu  Prim,  and  General  von  Schoeler  sent  a  part  of  the  40th 
regiment  to  seize  the  Pheasantry,  in  the  hope  that  his  sharpshooters 
might  thence  succeed  in  dislodging  the  hostile  artillery.  These  scat- 
tered movements,  with  weak  forces,  did  not  escape  the  Crown  Prince 
of  Saxony,  who  by  a  vigorous  attack  threw  back  the  nearest  Prussian 
battalions  on  JehUtz  and  Hradek,  and  prepared  to  follow  up  his  first 
advantage  by  an  energetic  offensive.  But  the  movement  on  Sterizek 
not  only  threatened  his  fiank,  but  had  alarmed  the  eighth  corps,  and, 
notwithstanding  partial  and,  indeed,  not  unimportant  successes  of  their 
opponents,  the  Prussians  eventually  succeeded  in  holding  the  position 
they  had  seized.  After  severe  fighting,  during  which  the  Austrian 
brigade,  Schulz,  was  driven  back  in  some  confusion  on  the  Saxon  line, 
the  Prussians  were  firmly  and  advantageously  established.  The  68th 
Prussian  regiment,  led  personally  by  Colonel  von  Gayl,  its  commander, 
who  put  himself  at  the  head  of  the  fusilier  battalion,  particularly  dis- 
tinguished itself.  The  first  advantage  gained  by  the  Austrian  brigade 
was  not  only  neutralized  by  the  determination  with  which  this  battalion 
threw  itself  on  the  enemy,  but  the  remaining  battalions  were  enabled 
to  debouch  from  the  wood,  to  deploy  on  its  right  and  left,  and  to  effect 
the  object  of  establishing  the  Prussian  line  from  Sterizek  to  Neu  Prim, 
and  of  connecting  Major-Gcneral  von  Stuckradt's  detachment  in  the  latter 

•  It  will  bo  remembered  tliat  this  advanced  guard  consisted  of  a  centre  and  two 
wings,  and  was  of  considerable  strcu^h.  TIuh  was  the  detachment  which  crossed 
the  iJistritz,  €ibove  Nechonitz,  2  compauies  28th  Kegiment,  1  battalion  17th  Regi- 
ment, Rifle  Battalion  No.  8. 
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village  with  the  adventurous  right  wing  of  the  advanced  gaard.  Nea 
Prim  was  occupied  by  the  Prussians,  and  a  second  attempt  to  dispossess 
them  resulted  in  the  Austrian  brigade  being  driven  back  on  Problus  and 
the  wood  of  Bor.  Major-General  Schulz  was  killed,  and  1,000  prisoners 
fell  into  the  hands  of  the  captors.  Both  sides  now  prepared  for  a 
further  and  more  embittered  struggle.  The  threatened  flank  of  the 
Saxon  corps  was  strengthened  by  the  first  brigade,  which  took  up  a  posi- 
tion between  Problus  and  Charbusitz,  behind  which  the  remains  of  the 
brigade  Schulz  were  gathered  in  support,  the  artillery  was  re-inforoed, 
and  the  two  brigades  of  Saxon  cavalry,  with  a  battery  of  horse  artil- 
lery, joined  Edelsheim's  cavalry  division  with  the  view  of  operating  on 
the  right  flank  and  rear  of  the  Prussians  between  Techlowitz  and  Radi- 
kowitz.  The  Prussians  also  gathered  their  forces  for  the  attack,  and 
exertions  were  made  to  supply  the  deficiency  under  which  Lieatenant- 
General  von  Canstein*  had  hitherto  laboured  from  the  late  arrival  of  the 
xurtillery.  The  batteries  on  the  high  ground  at  Lubno  were  pushed 
forward  to  within  two  thousand  paces  of  Nieder  Prim,  and  paved  the 
way  for  the  attack  on  that  village.  Bit  by  bit,  its  defenders  were 
driven  back,  and,  at  about  half-past  1  o'clock,  the  fourteenth  division 
had  disengaged  itself  from  the  defile  of  Nechanitz,  and  was  formed 
behind  the  ridge  at  Lubno  for  the  attack  of  Problus,  for  which  both 
divisions  were  in  perfect  readiness  at  half -past  2. 

The  Crown  Prince  of  Saxony,  threatened  by  the  steady  advance  of 
the  division,  Canstein,  on  his  left,  and  by  the  appearance  of  Miinster's 
division  in  his  front,  aware  also,  from  his  commanding  position,  of  the 
arrival  of  the  second  Prussian  Army,  of  the  combat  which  was  raging, 
in  and  about  Chlum,  and  of  the  movements  of  the  tenth  Austrian  corps 
under  Gablenz,  appears  to  have  made  preparations  for  retreat  simulta- 
neously with  the  contemplated  advance  of  the  Elbe  Army.  Reinforced 
by  the  arrival  of  their  artillery,  encouraged  by  the  example  of  their 
Generals  and  Commanding  Officers,  and  by  the  inspiriting  strains  of 
their  regimental  bands,  the  two  divisions  carried  their  concentric  move- 
ment to  a  successful  issue,  and  soon  after  three  o'clock  the  Pnissian 
right  wing  had  full  possession  of  the  heights,  and  threatened  the 
retreat  of  the  left  wing  of  the  combined  Saxon  and  Austrian  Armies. 

But  the  Saxons  had  fought  well  and  obstinately,  retreated  in  ad- 
mirable order,  and  earned  a  respect  which  their  adversaries  were  most 
ready  in  acknowledging  and  expressing. 

About  this  time  General  von  Herwarth,  who  had  taken  personal 
share  in  the  attack  on  Problus,  received  the  following  memorandum  from 
General  von  Moltke : — 

"  Crown  Prince  at  Zizelowes.f  Retreat  of  the  Austrians  cut  off  from 
"  Josephstadt.  It  is  of  the  greatest  importance  that  General  von  Iler- 
"  warth  should  push  forward  on  the  opposite  flank,  as  the  Austrians 
"  still  hold  their  groimd  in  the  centre. 

"  At  Sadowa,  IJ  o'clock. 

(Signed)        *'  von  Moltke." 

*  Commanding  15th  diTision. 

t  This  can  only  hare  referred  to  the  Ist  Corps,  -which  wa«  the  only  part  of  the 
2nd  Army  whose  arriyal  was  likely  to  be  obsenrcd  from  Sadowa. 
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The  Elbe  Army  had  fulfilled  the  arduous  undertaking  of  marching 
fifteen  miles  from  its  bivouacs,  over  roads  which  increased  the  diffi- 
culties of  the  advance,  and  through  so  narrow  and  tortuous  a  defile 
at  the  town  of  Nechanitz,  that  the  sixteenth  division  and  five  batteries 
of  the  reserve  artillery  only  struggled  through  after  seven  weary  hours 
of  delay. 

Herwarth's  success  was  not  obtained  without  severe  loss.  The  68th 
regiment  lost  4  Officers  and  140  men  in  the  fight  at  Ober  Prim ;  the 
fusilier  battalion  of  the  56th  regiment,  12  Officers  and  200  men ;  while 
the  four  battalions  of  the  27th  brigade  had  4  Officers  and  67  men  killed 
oixtright,  17  Officers  and  300  men  wounded  in  the  attack  of  the  position 
at  Problns.  The  Saxons  still  held  the  wood  to  the  east'of  Problus, 
which  was  only  taken  after  a  renewal  of  the  combat  by  the  28th 
brigade  and  a  detachment  from  the  fifteenth  division,  when  the  Saxons 
and  the  remnants  of  Schidz's  brigade  took  post  near  Rosnitz,  on  one 
side  of  the  wood,  and  the  brigades,  Roth  and  Wober,*  estabUshed  them- 
selves under  cover  of  the  further  side  of  the  wood  near  Gharbusitz. 
An  attempt  was  made  to  re-capture  Problus.  Stresetitz  was  still  occu- 
pied by  the  Austrian  artillery,  and  under  cover  of  its  fire,  the  brigade 
Piret  of  the  first  corps,  which  was  detached  for  this  purpose,  advanced 
against  the  village,  while  Schwarzkoppen's  brigade  was  in  the  act  of 
assembly.  The  skirts  of  the  village  at  first  succumbed  to  this  attack, 
only  to  make  the  repulse  more  decisive,  and,  at  4  o'clock,  General  von 
Herwarth  was  so  far  relieved  from  the  enemy  in  his  front,  that  he  was 
enabled  to  direct  his  attention  to  the  assembly  of  the  fourteenth  and 
fifteenth  divisions;  the  27th  brigade  in  Problus;  the  28th  in  the 
western  skirts  of  the  wood  and  at  the  farm  of  Bor ;  while  Lieutcnant- 
C^eneral  von  Canstein  collected  nine  battalions  in  a  position  to  the  right 
front  of  the  fourteenth  division.  Problus  was  burning  furiously,  but 
was  occupied  by  its  captors  notwithstanding  the  fire  still  directed 
against  it  from  the  batteries  of  artillery  near  Stresetitz. 

We  left  the  guard  at  three  o'clock,  in  full  possession  of  Ghlum  and 
Bosberitz,  but  standing  almost  unsupported  in  face  of  a  reserve  of  two 
corps  of  infantry  and  of  seventy  squadrons  of  the  highly  disciplined 
cavalry,  of  which  Austria  was  with  justice  so  proud.  It  was  only  now 
that  Field-Marshal  Benedek  became  aware  of  the  advent  of  the  second 
Army.  On  riding  towards  Chlum,  he  was  received  with  a  fire  of  mus- 
ketry, which  wounded  several  members  of  his  staff  and  escort,  among 
them  Count  Oriinne,  one  of  his  Aides-dc-Camp,  and  he  learnt  about  the 
same  time  that  Rosberitz  had  fallen  into  the  hands  of  the  enemy.  A 
brigade  of  the  first  corps  was  despatched  to  the  assistance  of  the 
Saxons,  and  the  Field  Marshal  directed  his  attention  to  the  recovery  of 
the  strongholds  which  had  been  so  unaccountably  lost.  It  was  at  about 
the  same  time  that  the  Prussian  head-quarters  became  aware  of  the 
more  favourable  aspect  of  affairs  which  now  presented  itself.  The 
flashes  from  the  euns  of  the  second  Army  had  been  observed  from  the 
Boskos  Berg,  and  the  columns  had  been  seen  in  movement  on  the  slope 
of  Uorinowics,  but  what  brought  tlie  greatest  certainty  to  the  Prussian 

•  8th  Austrian  Corps. 
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staff  was  tlio  gradual  cessation  of  tlie  assaults  in  the  wood  of  Maslowi 
and  a  visible  abatement  of  the  artiUer;  fire  along'  the  whole  of  the 
line.     With  nnimportaot  exceptions,  the  Austrian  infactry  was  con- 
cealed behind  the  ridyes,  but  the  gradual  slackening  of  the  artille^ 
fire,  without  any  corresponding  movement  of  the  iufantiy  in  advai 
ledirrefiiBtibly  to  the  conclusion  that  the  latter  was  preparing^  to  rein. 
and  at  half-past  3  o'clock  the  King  gave  orders  for  the  advance  of  j 
first  Anny. 

It  may  give  an  idea  of  the  extraordinary  confusion  of  the  integral 
parts  of  the  Armies,  when  I  mention  that  the  wood  at  Lipa  was  8tiU 
held  by  a  brigade  of  the  third  Austrian  cor|)8,  and  by  detachments  of 
the  fourth,  which  not  only  kept  up  a  vigorous  fire  on  the  west  of  CUlam, 
but  made  preparations  for  the  assanlt  of  the  village,  while  aaother 
detachment  of  the  fonrth  corps  still  had  possession  of  a  part  of 
Cistowes.  Cistowes  was  captured  by  the  Guard,  and  by  detached 
parties  of  the  Bevonth  division,  but  not  till  after  the  wood  of  Lipa  had 
fallen  into  the  hands  of  the  Pmssians,  having  succumbed  to  a  combined 
attack  from  all  sides  under  the  direction  of  Major-General  von  Alvens- 
lebea.  Its  defenders  drew  oft  t-owarJa  Lipa  and  Langenhof,  leaving- 
1,600  prisoners  behind  them,  bat  carrying  off  their  wounded  Commander, 
Colonel  von  Bcnedek.  Scarcely  had  5ie  wood  been  carried  by  tho 
Prussians,  when  Austrian  columns  were  percdyed  in  full  march  against 
the  heights  of  Chlum.  Apparently  a  whole  brigade,  they  crossed  the 
high  road  between  Rosberitz  and  Lipa,*  unchecked  by  the  Tnissian  fire 
from  Roeberitz,  and  climbed  the  hill  with  a  gallanlry  which  only 
resulted  in  a  fearful  loss.  Tlie  Prussian  infantry  detachments  of  the 
Guard  reserved  their  fire  till  the  leading  files  were  within  a  hundred 
yards  of  the  weak  line  of  less  than  five  companies.f  Two  well  directed 
vollies  and  a  witheringfile  6refroin  tho  destructive  needle-gun  brought 
tho  colimins  to  a  halt,  and  finally  drove  them  across  the  high  road  ia 
the  direction  of  Langenhof,  The  third  Austrian  corps,  which  1 
fought  with  great  resolution  under  the  Archduke  Eraest,  was  ( 
pletely  broken  up  :  the  brigade  Appiano  had  been  defeated  at  Chl__ 
another,  in  the  unfortunate  attempt  to  retake  the  wood  of  Sadoifj 
the  brigade  Beuedek  in  the  wood  of  Lipa  ;  and  the  brigade  Prohad 
which  stood  in  reserve  at  Langenhof,  had  already  commenced  its 
retreat.  The  artillery  of  tlie  corps  still  held  the  position  which  it  had 
taken  at  the  conuucncement  of  the  battle,  and  notwithstanding  the  with- 
drawal  of  the  infantry,  kept  up  a  vigorous  fire  against  the  first  Prussian 
Aiiny.  But,  however  successful  on  the  right,  the  Prussian  Guard  was 
destined  to  a  reverse  on  the  left,  resulting,  after  a  stern  and  gallant 
resistance,  in  the  recapture  of  Rosberitz  by  the  Austrian  reserves. 

•  From  a  BtatemoDt  in  tlio  Jannmy  uiunbcr  of  Strefltpur"a  Military  Joumol,  it 
nppcBrs  that  Oondrecourt  abtackcd  Cbliim  uiJ  Boeberitz  with  the  bripiditt  Ringeli- 
hpim,  PoBcliBcker,  and  Lyinitigen,  of  Uio  1st  CoTpa,  at  about  llie  tinip  wben  I'iret 
was  detaclipd  to  the  asBUtiutw  of  the  Saious,  white  tho  brigude  Abelu  wiu  niotcd  to 
Langenhof 

t  1st.  'ti)i.  and  part  of  7th  Compan;  of  End  !Segimeat ;  Srd  and  a  lub-dinsion  oC 
the  FtiiilierF ;  hnlf  a  oompaii;  of  1st  Regiioeiit  uud  a  eub^diTieion  of  3rd  cumpaaj 
2nd  Begimout  at  reBsrva. 
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The  garrison  which  defended  this  important  post,  composed  of  the 
Fusilier  battalion  of  the  2nd  Guards,  under  Major  von  Erckert,  occupied 
the  southern  skirts  of  the  village  with  three  companies,  the  fourth 
being  posted  with  the  third  battalion  of  the  Fusilier  Guards  under 
Major  Count  Waldersee  on  the  western,  while  a  battalion  of  the  first 
reg^ent  of  the  Guard  under  Lieutenant-Colonel  Von  Block,  held  the 
eastern  side  of  the  village.  Three  companies  of  the  1st  and  3rd 
Guards,  which  had  become  detached  from  the  main  body  of  the  division 
during  the  advance  on  Chlum,  joined  the  defenders  of  the  village, 
and  proved  a  seasonable  reinforcement.  More  than  100  Austrian  guns, 
a  great  part  of  which  were  deployed  in  a  half  circle  between  Wsestar 
and  Langenhof  covering  the  movements  of  the  reserve,  overwhelmed 
the  village  and  its  approaches  with  a  shower  of  missiles  of  every 
description,  and  (for  a  time)  effectually  delayed  the  co-operation  of  the 
Prussian  artillery. 

Four  separate  attacks  on  the  west  of  Hosberitz  failed  under  the  fire 
of  its  defenders,  and  at  about  half -past  three  the  divisional  artillery 
established  itself  on  the  hill  of  Chlum.  Prince  Hohenlohc  had  also 
succeeded,  after  two  checks  in  his  wearisome  march,  in  bringing  up 
the  reserve  artillery  of  the  guard  to  a  favourable  position  on  the  ridge ; 
that  of  the  sixth  corps  had  also  pushed  forward  from  Nedelist,  and 
fired  on  the  flank  of  the  Austrian  line,  the  Guard  artillery  directing  its 
fire  mainly  on  the  now  plainly  visible  columns  of  the  reserve.  But 
this  was  not  effected  without  important  losses — ono  battery  was. 
silenced,  and  was  compelled  to  withdraw  from  its  position. 

Warned  by  the  failures  on  the  west  of  Rosberitz,  tliree  massive 
columns,  supposed  to  have  been  detached  from  the  sixth  corps,*  were 
now  launched  against  the  southern  and  projecting  end  of  the  village, 
which  was  attadced  simultaneously  on  both  sides  by  an  overwhelming 
force.  The  companies  under  Erckert  were  already  reduced  to  half 
their  original  numbers,  and  had  exhausted  their  ammunition  in  an  un- 
ceasing exchange  of  shots  with  the  Austrian  riflemen  in  their  front, 
Erckert  fell  dangerousty  wounded  from  his  horse,  and  the  remnant  of 
his  battalion  was  at  length  driven  into  the  interior  of  the  village, 
leaving  their  brave  Commander  in  the  hands  of  the  enemy.  A  still 
fiercer  combat  succeeded  in  the  interior  of  the  village.  The  struggle 
was  continued  at  duelling  distance,  Lieutenant-Colonel  von  Ileldoif  of 
the  First  Guards  fell  dead,  Prince  Anton  of  Ilohcnzollcni  was  dangerously 
wounded,  and  notwithstanding  all  efforts  of  Count  Waldersee,  and  of 
the  brave  fellows  under  his  command,  the  Prussians  were  eventually 
driven  out,  with  the  loss  of  considerable  nunibers  in  killed  and  wounded, 
and  of  70  prisoners. 

Colonel  von  Obeniitz,  commanding  the  brigade,  had  been  wounded  in 
the  head  at  the  commencement  of  the  first  attack  on  Rosberitz,  and 
the  colour  of  Erckert's  battalion  was  only  saved  from  capture  by 
the  exertions  of  its  bearer,  Serjeant  Gursch,  and  of  three  young  Officers 
who  came  to  his  rescue. 

The  captors  of  Rosberitz  endeavoured  to  debouch  from  the  village, 

m 

•  More  probablj  Ist,  bcc  note  aboTe. 
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but  iu  vain.  The  fire  of  infantry  and  artillery  on  tite  plateau  of  ChhRB 
drorc  them  back  with  fearfnl  losaes,  a  battery  showered  canister  on 
their  flank,  and  tiiey  were  compelled  to  retire  again  to  the  village, 
leaving  the  slopes  of  Chlum  strewn  with  killed  and  wounded,  l«sti- 
moniea  to  the  severity  and  perseverance  of  the  conflict. 

The  reserve  artillery  of  the  Gnard,  which  had  nearly  exhangilcd  Ha 
ammimitioQ,  and  had  lost  50  horses,  was  obliged  after  four  o'clock  to 
be  temporarily  withdrawn,  and  retired  to  the  crest  of  the  nearest  hiH. 
The  losses  of  the  Guard  were  heavy,  and  had  fallen  chiefly  on  the  first 
diviBioa.  The  Aide-de-Camp  of  the  Divisional  Commander"  had  fallen. 
and  the  total  amounted  to  38  OfBcera  and  more  than  1,(KH)  nieii,  of 
which  the  first  regiment  had  lost  13  Officers  and  380  men,  andErekert'* 
battalion  of  the  second,  G  OOicers  and  nearly  300  men.  But  support 
was  near  at  hand.  The  head  of  the  second  division  bad  already  pro- 
duced important  results  at  Cistowes  and  Lipa,  and  stiU  further  refief 
was  DOW  fast  approaching  Chlum  in  the  advanced  guard  of  the  firet 
corps  under  Lieutenant- General  von  Grosstnann.  conaistiog  of  seveB 
battalions  of  infantry,  f  a  brigade  of  cavalry,  and  two  batteries. 

Passing  Maslowed,  which  was  even  then  not  clear  of  the  enemyt 
Lieutenaut-Gencral  von  Grossmann  directed  his  march  on  Chlum  and 
Lipa,  where  his  arrival  was  most  opportune.  As  the  commander  of 
the  1st  rifle  battaUon  was  in  the  act  of  reporting  to  General  von  niOer, 
the  latter  was  struck  in  the  breast  by  a  splinter  of  shell,  fell  from  his 
horse,  and  died  as  he  was  carried  to  the  rear.  Lieutenant-General  vod 
Grossmann  at  once  assumed  the  command  at  Ohium,  two  attempts  of 
Austrian  infantry  were  successfully  repulsed,  and  the  4-poDnder 
batteries  which  accompanied  his  advance  guard  were  enabled  to  take 
up  a  po.sition  between  Chhim  and  Lipa,  from  which  they  fired  with 
murderans  effect  on  the  Austrian  masses,  which  were  at  length  com- 
pelled to  take  refuge  in  Rosberitz. 

Soon  after  4  o'clock,  General  von  Grossman  gave  ordera  to  the  com- 
bined detachments  at  Chlum  to  descend  the  hill  and  recapture  the  villa^ 
As  they  were  in  the  act  of  so  doing,  a  long  hne  of  cavalry  was  obserT*d 
advancing  from  the  direction  of  Sadowa,  which  proved  to  be  that  of' 
the  first  Army,  at  its  head  Major-General  Count  Groben  andthi 
Thmingian  Hussare. 

It  was  now  plain  that  the  Austrian  centre  had  been  driven  in;  «( 
recapture  of  Rosberitz  mayrather  be  attributed  to  the  general  withdr&i 
of  the  Army  than  to  the  success  of  any  direct  assault  of  the  Prnssiaalk' 
In  fact  the  day  was  lost,  and  had  been  so  virtually  since  half-fuet  i 
o'clock,  both  wings  were  in  full,  but  by  no  means  hurried,  retreat,  and 
all  that  now  remained  to  Field-Marshal  Benedek  was  to  draw  ofE  with 
the  least  possible  loss,  and  to  keep  the  advancing  enemy  at  bay  till 
ilarknesa  covered  his  movements. 

Notwithstanding  repeated  attacks  of  the  Qaller Hussars,  Zastrow  had 
succeeded  in  assembling  the  eleventh  division  at  NedeKst.     Eel" 
by  the  withdrawal  of  the  second  corps  across  the  bridges  at  Loci 
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and  Predmeritz,*  and  of  the  second  light  cavaliy  division,  which  fol- 
lowed the  movements  of  this  corps,  Greneral  von  Mutius  was  enabled 
to  direct  the  whole  force  under  his  command  to  the  assistance  of  the 
eentre.  It  was  at  this  period  of  the  day  that  the  4th  Prussian 
Imssara,  while  covering  the  left  of  Zastrow's  division  during  the  advance 
from  Sendrasitz  on  Nedehst,  had  an  unfortunate  encounter  with  the 
Austrian  cavalry.  The  regiment,  which  formed  part  of  a  combined 
brigade  under  Lieutenant-Colonel  von  Wichmann  of  the  8th  dragoons, 
had  already  broken  into  the  gallop  when  it  fell  suddenly  into  a  hollow 
way,  pievionsly  concealed  from  view  by  the  high  com.  Attacked  in 
turn  by  the  PalfFy  Ilussars,  and  exposed  also  to  the  fire  of  a  battery 
Bear  Lochenitz,  the  regiment  was  only  extricated  from  its  difficulties 
after  the  loss  of  nearly  50  men,  and  as  many  horses. 

The  eleventh  division,  making  a  change  of  front  half  right,  received 
aiders  to  march  on  Rosberitz,  Wsestar,  and  Sweti,  as  soon  as  the 
progress  of  the  twelfth  afforded  full  cover  to  its  left.  This  movement 
was  snooessfuUy  executed.  The  twenty-second  brigade  marched  on 
Rosberitz,  the  twenty-first  on  Wsestar  and  Sweti,  where  it  again 
«iiooimtered  a  brigade  of  the  fourth  corps  under  the  Archduke  Joseph. 
The  viUagef  was  carried  after  a  stout  resistance  at  about  half-past  four 
o'clock  or  a  Uttle  later,  and  the  Austrian  brigade  continued  its  retreat 
as  a  cover  to  the  reserve  artillery. 

The  Elbe  Army  had  also  continued  to  press  back  the  retreating  left 
wiog  of  the  enemy,  but  had  not  succeeded  in  cutting  his  line  of  retreat 
towards  the  high  road.  Few  trophies  were  gathered  on  this  part  of 
the  field,  beyond  the  prisoners  which  had  been  made  in  the  earlier 
attacks  on  the  position  at  Problus,  and  the  villages  of  Prim. 

It  was  during  the  progress  of  these  operations  that  the  general 
advance  of  the  first  Army,  as  directed  by  the  King  at  half-past  3 
o'dock,  became  evident. 

The  assistance  of  the  cavalry  was  almost  simultaneously  demanded 
bj  the  commanders  of  the  second  and  thu'd  corps.  Two  brigades 
were  at  once  pushed  to  the  front,  commanded  respectively  by  Major- 
Oenerals  Count  Groben,:^  and  Duke  William  of  Mecklenburg,  both 
composed  of  light  cavalry,  with  the  exception  of  one  regiment  of 
Lancers  (the  11th)  which  formed  part  of  Duke  William's  brigade. 
With  the  former,  which  crossed  the  river  at  Sadowa,  Prince  Frederick 
Charles  himself  advanced  ;  with  the  latter§  Prince  Albrecht,  youngest 
brother  of  the  King,  who  commanded  the  great  cavalry  reserve; 
while  the  King,  impelled  by  an  eager  impetuosity,  of  which  few  men 
are  capable  in  the  seventieth  year  of  their  age,  placed  himself  at  the 
bead  of  his  advancing  troops,  and  rode  keenl}'  forward  towards  the 
thickest  of  the  battle.    The  long-hoped-for,  long-expected  moment  had 

*  The  2nd  Corps,  as  I  learn  from  a  narratiyc,  published  in  Jannaiy,  1867,  bj  its 
Cooinumder,  Count  Thun  Hohcnstein,  lost  during  the  daj  6,138  Officers  and  men, 
its  itrength  haring  been  29,524  of  all  ranks. 

t  Sweti. 

j  Count  Ch^ben  is  the  brother  of  an  officer  who  made  the  campaign  of  1815  on 
the  Sutlej  with  our  armj,  in  attendance  on  Prince  Waldemar  of  Pnusia,  and  who 
cBed  of  feTer  c«ught  in  Schleswig  in  1864. 

§  This  brigade  crossed  at  Sowetitz. 
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at  length  arrived,  which  was  to  put  an  end  to  the  anxieties  of  hoars, 
and  to  bring  the  reward  of  patience  and  endurance. 

The  difficulties  attending  the  passage  of  the  Bistritz  must  not  be 
underrated.  The  advancing  cavalry  was  mixed  up  with  masses  of  in- 
fantry, and  trains  of  artillery,  in  such  a  manner  that  its  formation  \ns 
completely  broken  up,  and  the  regiments  came  singly  into  the  fight 

Grciben's  brigade,  which  followed  the  line  of  the  high  road,  took 
advantage  of  open  ground  to  the  south-east  of  the  wood  of  Sadom, 
and  advanced  in  two  columns  past  Langenhof  in  the  direction  d 
Rosberitz,  the  Thiiringen  Hussars  on  the  left,  the  Neumark  Dragoooi 
on  the  right. 

Near  this  village,  the  General  who  had  hastened  on  in  front  of  Ini 
brigade,  caught  sight  of  a  retiring  mass  of  the  enemy,  Tvhile  at  th» 
same  time  he  perceived  the  Prussian  columns  descending^  the  hill  of 
Ghlum  in  the  direction  of  the  village.  In  support  of  this  movemeDt,  k 
ordered  the  Hussars  to  incline  to  the  left  and  attack  to  the  front,  tk 
Dragoons  to  follow  in  reserve.  The  lEussars  deployed,  and  attacked 
with  success,  riding  over  the  infantry  and  capturing  four  g^mis,  thongk 
not  without  loss  from  the  infantry  fire,  Count  Griiben  himself  bei!^ 
severely  wounded  in  the  mel^e. 

The  Neumark  Dragoons  were  not  so  fortunate.  In  the  confuskm 
inseparable  from  passing  the  iufantiy  and  artillery  now  pressing  forwud 
from  the  valley  of  the  Bistritz,  the  main  body  of  the  Dragoons,  three 
squadrons  under  their  Lieutenant-Colonel,  had  become  separated  from 
the  two  squadrons  which  followed  the  Hussars  in  support,  and  had 
taken  the  originally  designated  direction  of  Stresetitz.  It  was  while 
they  were  thus  detached  that  a  dense  mass  of  the  enemy's  cavalry  was 
suddenly  observed  approaching  from  Rosnitz,  which  proved  to  be  the 
heavy  cavalry  division  of  Prince  Scbleswig  Holstein,  consisting  of  the 
Brigades  Schindlocker  and  Prince  Soluis,  accompanied  by  a  smaD 
detachment  of  Hussars.  To  cover  the  re-assembly  of  the  now  scattered 
Thiiringians,  the  fourth  and  fifth  squadrons  of  the  Dragoons,  assisted 
by  such  of  the  Hussars  as  had  been  hastily  rallied,  threw  tlicmselvea 
on  the  head  of  the  hostile  column,  and  as  a  natural  consequence  were 
punished  for  their  temerity,  by  being  driven  with  loss  in  the  direction 
of  Langenhof.  Part  of  the  Austrian  cavalry  was  driven  back  by  the 
fire  of  infantry  from  a  farm-house  on  the  high  road,  but  tlie  remainder 
followed  in  hot  pursuit  till  checked  by  an  attack  of  the  fourth 
(Pomeranian)  Lancers,  which  causc»d  them  to  break  off  to  their  left, 
and  brought  them  under  the  fire  of  detachments  of  the  Guard,  and  of 
tiie  second  and  third  corps  which  occupied  the  village,  and  a  sheep- 
fold  innnediately  south-east  of  it.  One  regiment  of  heavy  cavalry, 
believed  to  have  been  the  Ferdinand  Cuirassiers*  of  Priilct*  Solms* 
brigade,  had  followed  Schindlocker' s  U^ft  Hank  in  a  soniewliat  retired 
esclu^lon,  and  in  perfect  order.  Passing  a  liUle  to  the  southward 
of  the  village,  from  whence  they  received  fire  from  the  infantr}-, 
they  met  the  leading  divisions  of  the  Zieten  Hussars,  and  a  sharj> 

♦  Tt  is  incorrect  to  call  the  Austrian  heavy  cavalry  Cuirassiers,  as  they  Trcar  no 
cuirass  ;  they  arc  heavy  dragoons,  and  so,  1  believe,  they  arc  now  called. 
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fmconnter  took  place.  Still  farther  to  the  south  the  remainder  of  the 
Hussars,  under  the  personal  direction  of  Duke  William,  and  three  half 
squadrons  of  the  4th  Lancers  became  involved  with  another  body 
of  Austrian  Cuirassiers,  supposed  to  have  been  the  remainder  of 
Prince  Solms'  brigade. 

Till  we  receive  more  reliable  accounts  from  Austrian  sources,  it  is 
hard  to  say  who  had  the  best  of  it.  Certain  it  is,  however,  that  what- 
over  was  tiieir  reception,  the  Prussian  light  cavalry  did  not  avoid  the 
encounter  with  the  Austrian  Cuirassiers,  and  that  the  Austrian  cavalry 
fought  under  the  disadvantage  of  being  driven  by  the  varying  phases 
of  the  combat  under  the  fire  of  the  enemy's  infantry,  before  which, 
and  the  attacks  of  the  cavalry,  they  eventusdly  withdrew,  part  towards 
the  wood  of  Bor,  part  towards  the  village  of  Rosnitz.  The  two  squad- 
rons of  the  Srd  Dragoons  lost  4  Officers,  3  cadets,  and  96  men ;  the 
12th  Hussars  4  Officers  and  45  men;  the  4th  Lancers  6  Officers  and 
30  men ;  and  the  3rd  Hussars  15  men  in  this  succession  of  encounters, 
in  whidi  the  Prince  Albrecht  of  Prussia,  and  the  divisional  Commander, 
Mfiiior-Greneral  von  Hann, 'personally  assisted. 

The  remaining  squadrons  of  the  3rd  Dragoons  had,  as  I  have  before 
mentioned,  continued  to  advance  in  the  original  direction  to  the  right 
of  Langenhof.  Lieutenant-Colonel  von  Willisen,  after  passing  through 
a  trying  fire  from  the  Austrian  batteries,  reached  Stresetitz,  near  which 
Tillage  he  waited  for  the  opportunity  to  attack  with  advantage.  But 
few  minutes  had  elapsed,  when  he  became  aware  of  the  approach, 
from  Rosnitz,  of  a  greatly  superior  force  of  Austrian  cavau^,  and 
withdrew  towards  Stresetitz,  which  was  occupied  by  detachments 
of  the  third  Army  Corps.  Encouraged  however  by  the  approach 
of  a  regiment  of  Lanceif^,  and  relying  on  their  support  with  a  con- 
fidence which  was  fully  justified,  he  wheeled  up  the  divisions,  formed 
line,  and  bore  down  obliquely  on  the  advancing  Cuirassiers  at  a  trot. 
A  furious  meUi  ensued.  The  three  squadrons  found  themselves  engaged 
with  two  complete  regiments  of  Cuirassiers,  which  enveloped  them  in 
flank  and  rear,  and  would  probably  have  suffered  still  more  severely, 
had  not  the  Austrian  suppoit  been  checked  by  the  fire  from  the  Prus- 
sian infantry  and  artillery  at  Stresetitz.  As  it  was,  the  Dragoons  lost 
8  Officers  and  92  men,  their  total  losses  during  the  battle  amounting  to 
12  Officers,  189  men,  and  87  horses.  The  Cmrassiers  were  in  the  nrst 
flush  of  their  success,  when  Prince  Hohcnlohe,*  at  the  head  of  the 
11th  Lancers,  swept  down  on  their  broken  lino  at  a  sharp  gallop, 
shattered  its  formation,  and  effected  the  complete  discomfiture  of  the 
brigade.  The  Austrian  losses  were  very  severe,  Prince  Windischgratz, 
who  commanded  the  brigade  last  mentioned,  fell  severely  wounded  into 
the  hands  of  the  Prussians,  and  four  Colonels  were  wounded  in  the 
succession  of  combats  which  I  have  narrated,  while  the  scene  of  the 
encounter  was  strewn  with  the  relics  of  these  fine  rcgiments.  Bravest 
among  the  brave  was  a  countryman  of  our  own,  Major  Beales,  whom 
I  afterwards  heard  of  as  lying  wounded  at  the  chateau  of  Ilradek, 
and  whose  good  conduct  on  the  field  won  him  promotion  to  higher 

*  Brother  of  the  Commander  of  the  Field  Artillerj  of  the  Ghiard. 
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rank,  and  the  decoration  of  the  Iron  Crown.  Still  further  to  the  right* 
the  remaining  brigade  of  Count  Coudenhove's  division  also  came  into 
collision  with  the  let  Dragoons  of  the  Prussian  Guard,  and  the  5^ 
Hussars,  the  former  part  of  the  brigade  Rheinbaben,  of  the  caTaJiy 
reserve,  the  latter  part  of  the  divisional  cavalry  of  the  second  Anny 
corps.  The  attacking  lines  rode  through  and  through  each  other  with 
varying  success,  and  a  body  of  Austrian  Lancers  made  so  near  a 
approach  to  the  position  occupied  by  the  King  of  Pmssia  witfaii 
800  yards  of  Stresetitz  whence  His  Majesty  had  witnessed  then 
exciting  conflicts,  that  one  of  his  staff  hastily  formed  the  head-quarter 
guard  to  ward  off  the  impending  danger.  It  was  all,  however,  of  no  avai. 
The  Prussian  Armies  were  now  in  full  onward  movement,  Bosberiti 
and  Wsestar  were  already  in  their  hands,  the  artillery  had  extricated 
itself  from  the  valley,  and  was  sweeping  the  plain  in  every  directioi; 
the  circle  was  growing  nairower  with  each  passing  minute,  and  il 
that  remained  to  these  noble  troops,  was  to  follow  the  disoiganiiri 
mass,  whose  retreat  they  had  secured  by  their  braveiy  and  sc^-deriK 
tion. 

The  Austrian  artillery,  which  had  throughout  the  battle  been  handU 
in  a  manner  which  impressed  me  more  deeply  than  any  drcumstanoeflf 
that  eventful  day;  which  threw  away  no  chance;  which  fought  its  gn 
^vitli  an  ability  deserving  of  the  highest  praise,  and  with  a  bramj 
which  should  never  be  forgotten,  had  taken  up  a  position  near  Rosnit^ 
from  which  however,  the  steady  advance  of  the  Prussian  guns  int 
gradually  narrowing  circle,  eventually  compelled  it  to  retire.  Rosbe- 
ritz  was  recaptured  at  about  half -past  4  o'clock  by  detachments  fitm 
the  gruard  and  from  the  first  and  sixth  corps,  while  the  remainder  of 
Zast row's  division  had  occupied  Wsestar,  and  was  pushing  on  towards 
Hosnitz  and  Briza. 

At  5  o'clock  the  Crown  Prince  met  Prince  Frederick  Charles  on  the 
heights  of  Chlum ;  here  the  two  leaders  of  the  Prassian  armies  em- 
bract'd  each  other,  with  kindly  words  of  thanks  and  welcome,  amid  the 
exciting  cheers  of  the  surrounding  soldiery,  the  spattering  fire  of 
musk(}trv'^  from  the  villages  on  the  high  road,  and  the  sullen  roar  of  the 
Hues  of  hostile  artillery. 

With  the  capture  of  Briza,  and  the  establishment  of  the  Ell)e  Army 
at  Bor,  the  front  of  the  battle  had  contracted  to  little  more  than  two 
English  miles.  To  the  right  Lieutenant-Geiieral  von  Etzel,  with  t 
woak  detacihment  of  the  sixteenth  division,  was  moving  on  Charbusitz. 
where  he  was  brought  to  a  stand-still  by  the  superiority  of  the  Aus- 
trian fire  fnmi  high  ground  to  the  west  of  Stosser.  The  Pnissian  guns 
were  com|>olledto  withdraw  for  a  time  before  the  fire  directe<i  on  them, 
were  re-in forced  and  again  advanced,  until  towards  half-jjast  0  o'clock, 
the  second  and  Elbe  armies  joined  their  fianks  in  front  of  the  first 
Army,  occupied  Sterizek  and  Charbusitz,  Klacow,  and  Briza,  while  ad- 
vanced detachments  stood  in  the  vicinity  of  Stosser  and  Ziog<»]sclilag. 
Fiuther  attempts  at  pursuit  of  the  Prussian  ciivaliy  were  dt»feated  by 
the  determined  attitude  of  the  Austrian  artillery,  which  still  covered 

*  Pmsnan  right. 
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the  withdrawal  of  their  broken  Army,  and  soon  after  that  hour,  orders 
were  issued  to  the  Prussian  troops  to  remain  on  the  ground  which  they 
occupied,  by  the  following  memorandum : — 

**  To-morrow  will  be  a  day  of  general  rest,  and  only  such  movements 
*^  will  be  undertaken  as  are  necessary  for  the  convenience  and  re- 
"  assembly  of  the  troops.  The  outposts,  towards  Joscphstadt^  are  to  be 
**  famished  by  the  second,  those  towards  Eoniggratz  by  the  first  Army, 
'*  and  the  forces  under  the  Genei*al  of  infantry,  von  Herwarth,  will,  as 
**  far  as  possible,  carry  out  the  pursuit  of  the  enemy  in  the  direction  of 
'^  Pardubitz.  The  division  of  Landwehr  of  the  guard  is  to  move  on 
^'Ohlometz. 

(Signed)        "  von  Moltkk. 

<<  Near  Edniggratz,  the  drd  July,  1866, 
6i  o'clock  P.M.** 

His  Majesty  the  King,  undeterred  by  the  fire  of  the  enemy's  artiller}% 
took  post,  towards  the  end  of  the  battle,  to  the  east  of  the  wood  of 
Charbusitz,  whence  he  watched  the  last  movements  of  the  retreating 
Austrians. 

From  Chlum  the  Crown  Prince  had  issued  orders  to  General  von 
Steinmetz  to  take  up  the  pursuit  with  the  fifth  corps.  These  orders 
reached  the  General  at  about  six  o'clock,  when  close  to  Rosberitz. 
Similar  orders  to  the  reserve  cavalry  of  the  second  Army,  though 
despatched  in  duplicate,  failed  to  reach  the  divisional  Commander,  and 
though  Major-General  von  Hartmann  with  one  brigade  joined  the  ad- 
yancmg  fifth  corps,  the  two  other  brigades  of  his  division  were  Icjft 
at  Ro^ritz.  Towards  8  o'clock  the  fifth  corps  and  the  cavalry 
brigade  reached  Elacow,  where  a  stop  wiis  put  to  their  furtiier  move- 
ments, after  a  march  of  twelve  hours,  by  the  direct  order  issued  from 
the  Prussian  head-quarters. 

At  about  the  same  hour  the  Crown  Prince,  attended  by  a  small 
remnant  of  his  staff,  which  had  been  gradually  diininiHlied  by  the 
despatch  of  orders,  and  by  the  weariness  of  horses  which  were  no 
longer  capable  of  moving  out  of  a  walk,  encountered  tlie  head-quiirter 
staff  in  a  meadow  between  Problus  and  Langenhof.  A  more  impres- 
sive scene  has  seldom  be(Mi  witnessed.  The  King,  warned  of  the  ap- 
proach of  his  son,  turned  his  horse,  and  riding  through  his  staff,  met 
nim  in  the  open  space  iKJtween  the  two  parties  of  horsemen.  Such 
moments  are  rare  in  any  life,  and  the  spectators  of  the  interview  may 
well  be  excused  for  the  tears  of  emotion  that  filled  all  eyes.  The 
Crown  Prince  had  n»peatedly  kissed  his  Majesty's  hand,  when  the  King, 
opening  his  arms,  father  and  son  were  wrapt  in  a  mutual  embnKre. 
As  they  turned  away  in  a  proud  attempt  to  master  their  emotion, 
the  King,  holding  out  the  Cross  of  Merit,  thrust  it  into  the  Prince's 
hand  with  these  words,  *'  Take  it,  for  you  have  deserved  it/' — it  was 
a  complete  surprise,  the  telegraphic  communication  that  the  cross 
had  been  conferred  for  the  victories  of  the  preceding  week,  having 
fallen  into  the  hands  of  the  Austrians.  Another  wann  embrace,  and  a 
few  words  of  broken  thanks,  brought  the  affecting  interview  to  a  close. 
The  Crown  Prince  presented  to  the  King,  Generals  von  Blumeuthal  and 
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<-.>^-*  >.!s  Chief  of  the  Staff  and  Quartennastcr-General,  and  the 

s.5*j^  -sL.ugled  in  mutual  congratulation.     The  very  ground  on 

*•.  :^%xciu^  took  place  was  strewn  with  the  dead  and  wounded, 

■:;:!.^  ^'-1  sh^d  its  Hiys  full  ou  the  group,  while  far  away,  towards 

;^-  "-r*.  jLud  the  great  southern  hign  road,  was  heard  the  distmt 

^T^  .".s:  *iv*ble  artillery  which,  whatever  its  misfortunes  and  losses 

':«•>.  Nvu«  won  on  that  day  the  admiration  and  respect  of  aUwb) 

VA.IAX:  ^v»  its  fire. 

•V  ril'N*  \rtuv  bivouacked  at  Sterizek,  Ober,  Nieder  Prim,  tod 
■^  ..i.i,>v  ^  HTe  ihi»  head-quarters  were  established.  The  first  Annj 
s.  I  N'oius^  W^-^itar,  Langenhof,  Stresetitz,  Ghlum,  and  lipa; 
.  .i.k  '  \  .h^'.>iv»ii  -vmaiued  at  the  Roskos  Berg,  the  reserve  artillay 
.  :./^ .«  A"  KViiit:^,  aud  the  two  divisions  of  the  reserve  caytlrr 
N     ...•v'x.x:  •.%>s4.>vvttvely  at  KvKsuitz  and  Nechanitz.     The  second  Amj 

V  .  .vx.,   *  ti»  -i»^'  -ii"^  ^^*i  dftha>rps,  ground  on  each  side  of  Rosniti; 
:v    >.\  '.  ,'*!*s    vmiiiiied  at  Briza  and  Sweti;   the  Guard  betweei 

^^  >^sv.s».    ,-txi  "-,ui^;t,MiiK»i ;  aad  llartmann's  cavaliy  division,  betweea 

V  .>.\    i     -'vi  '^•i.tw     'C*ie  Klu^  and  Prince  Frederick  Charles  retorned 

^. .  :  *  ^  K  i^'  :K7  V*****=^'^  ^^^*  uight^  the  Crown  Prince  to  Horinowea, 
■^  *.v  i    -^^i^vs*.  .:tO  *.V54.wcLve  head-quarters  remained  on  the  follow- 

""'  ..^  "^...^v.u.i^  i'^i  ^;>'.»  OftVvrs*  and  8,794  men,  killed,  wounded, and 

^^  ,    .K    v^x-**  -'I  ■'K"  Au^iriaus  amounted  to  44,200  of  all  ranks,* 

X...  ■  ',x'v'  » il  .u>  vp.^'aenii  into  the  hands  of  the  victors.    The 

.    ,  V  *v»^   *  o'U>uts,  l'A»  Austrian,  and  1  Saxon  gun,  and  a  mass  of 

..  ^.  .;..   H'KvO  AliiK**t  exci'ods  belief.     The  muskets  must  be 

.'.v  K.>.4.KiN  '^:^e  aiumuuition  and  baggage-waggons  by  him- 

M.     .viK'.vM   trains  and  a  field- telegraph   were  found 

\    ;ivi»  -^ivuud  near  the  fortress  of  Koniggriitz. 
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«.x   .  .    ■.  ot   I'liK  l*KrssiAx  AniiiEs,  ox  the  3ui>  of  July. 

18G0». 

fc.iv!t'i-in-Chieu  His  Majesty  the  King. 

lii^Uii^-iii-Cliief,   Il.il.n.   the    Prince    Frederick 

c«UJuuit-i.Iouoral  von  Schmidt. 
.   .   .  »'      l-AUioruiiit-Cieneral  von  Wordor. 

i.     \\     ^l;ij\»i-C«i*noral  von  Jannscliowaky,  42nd 


•  ■        ^  ■ 


\..,   .  .iv-v».ii  wn  Winterfeld,  54th  regiment,  llth 

liK'iiil  lUu-warth  von  BittciifelJ. 

.^      >«.  wv; '^^»«^ui-J|  25,419  missing. 
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7th  Brigade. — Major-(>eneral  von  Schlabrendorff,  9th  regiment, 
49th  regiment. 

8th  Brigade. — ^Major-General  von  Ilanneken,  61st  regiment,  21  at 
regiment. 

3rd  Heavy  Cavaliy  Brigade. — Major-General  Baron  von  dor  Goltz, 
9th  Lancers,  2nd  Cuirassiers. 

Attached  to  Divisions. — 5th  Hussars,  4tb  Lancers,  2nd  Rifles,  and 
2nd  Engineers. 

18  batteries  of  the  2nd  regiment  of  Field  Artillery. 

51h  Division. — Major-General  von  Kamiensky. 

91h  Brigade. — Major-General  von  Scbimmelmann,  48th  regiment, 
8th  regiment. 

lOlh  Brigade. — Colonel  von  Debschitz,  18th  regiment,  12th  regiment. 

6th  Division. — Lieutenant-General  von  Manstein  in  command  of  both 
diyisions. 

11th  Brigade. — Major-General  von  Gersdorff,  35th  regiment,  60th 
regiment. 

12th  Brigade. — ^Major-General  von  Kotze,  64th  regiment,  24th  regi- 
ment. 

Attached  to  Divisions. — 3rd  Rifles,  two  companies ;  3rd  Engineers. 

8  batteries  of  the  3rd  regiment  of  Field  Artillery. 

7th  Division. — Lieutenant-General  von  Fransecl^. 

18th  Brigade. — Major-General  von  Schwarzhoff,  66th  regiment,  26th 
legunent. 

14:th  Brigade. — Major-General  von  Gordon,  27th  regiment,  67th 
regiment. 

8th  Division. — Lieutenant-General  von  Horn. 

15th  Brigade.— Major-General  von  Bose,  31st  regiment,  71st  regi- 
ment. 

16th  Brigade. — ^Major-General  von  Schmidt,  72nd  regiment. 

Attached  to  Divisions. — 10th  Hussars,  6th  Lancers,  4th  Rifles,  three 
companies  4th  Engineers. 

8  batteries  of  the  4th  regiment  of  Field  Artillery. 

Attached  to  1st  Army. — Cavalry  Corps,  H.R.H.  Prince  Albrecht  of 
Prussia. 

1st  Cavalry  Division. — ^Major-General  von  Alvenaleben. 

1st  Light  Cavalry  Brigade,  Major-Greneral  von  Rheinbaben. 

1st  Dragoons  of  the  Guard,  1st  Lancers  of  the  Guard,  2nd  Lancers 
of  the  Guard,  1  battery  of  Horse  Artillery. 

2nd  Heaavy  Cavalry  Brigade,  Major-General  von  Pfuel. 

6th  Cuirassiers,  7th  Cuirassiers,  1  batteiy  of  Horse  Artillery. 

2nd  Cavalry  Division. — Major-General  Hann  von  Weyhern. 

2nd  Light  Cavalry  Brigade. — Major-General  Duke  WiUiam  of 
Mecklenburg  Schwerin. 

drd  Hussars,  11th  Lancers,  2nd  Dragoons  of  the  Guard,  1  battery  of 
Horse  Artillery. 

3rd  Light  Cavalry  Brigade. — ^Major-General  Count  von  der  Grdben. 

3rd  Dragoons,  121h  Hussars,  1  battery  of  Horse  Artillery. 

Combined  Cavalry  Brigade. — ^Major-General  Count  von  Bismarck- 
Bohlen,  2nd  Dragoons,  3rd  Lancers. 

VOL.  xu.  2  L 


480  THE  BATTLE  OF  KONIGGKATZ. 

Reserve  Artillery  of  the  First  Army. — ^Major-Greneral  Schwan,  >^ 
batteries  of  the  Srd,  and  8  of  the  4th  Army  Corps. 

Elbe  Army. — General  Ilerwarth  von  Bittenfeld. 

Advanced  Guard. — Major-General  von  Schoeler  commanding  3l6t 
brigade,  1  battalion  each  of  17th,  28th,  33rd,  40th,  56th,  and  6^h 
regiments,  the  8th  Rifles,  two  batteries  of  Field  Artillery,  and  a  com- 
pany of  Engineers. 

Cavalry  Brigade. — ^Major-General  Count  von  der  Goltz,  11th  IlassarR. 
7th  Hussars,  1  battery  of  Horse  Artillery. 

14th  Division. — Lieutenant-General  Count  Miinster  Meinhovel. 

27th  Brigade. — Major-General  von  Schwarzkoppen,  16th  regimrat, 
2  battations  66th  regiment,  7th  Rifles. 

28th  Brigade.— Major-General  von  Hiller,  2  battalions  57th,  2  batt»- 
Uons  17th  regiment. 

15th  Division. — Lieutenant-General  von  Canstein. 

29th  Brigade. — Major-General  von  Stiickradt,  2  battalions  40tlL 
2  battalions  65th  regiment. 

30th  Brigade. — Major-General  von  Glasenapp,  68th  regiment,  i 
battalions,  28th  regiment. 

Reserve  Cavalry  Brigade. — Major-General  von  Kotze,  8th  Cuirassiers, 
Pommeranian  Landwehr  Cavalry. 

Combined  Reserve  Artillery. — 6  batteries  of  the  7th,  and  6  of  the 
8th  Army  Corps. 

Attached  to  Divisions.— 5th  Lancers,  7th  Dragoons,  six  batteries  of 
the  7th  and  8th  Field  Artillery  regiments,  two  companies  of  Engi- 
neers. 

Aft  covering  force  to  the  Reserve  Artillery. — 1  battalion,  57th  regi- 
ment. 

IGth  Division. — Lieutenant-General  von  Etzel. 

Fusilier  Brigade. — Colonel  von  Wegercr,  2  battalions  33rd  regi- 
ment, 34th  regiment. 

31st  Infantry  Brigade. — Colonel  Schuler  von  Scndcn  (t<jmporary), 
29th  regiment,  2  battalions  69th  regiment. 

Attached  to  Division. — 7th  Lancers,  3  batteries  of  the  8th  field  ar- 
tillery regiment,  1  company  of  the  8th  Engnieers. 

Infantry  Division  of  Landwehr  of  the  Guard. — Major-CuMHTal  von 
Rosenberg,  4  regiments  (11 J  battaUons),  1  cavalry  regiment,  2  re- 
serve batteries. 

Second  Army. — Commanding-in-Chief,  U.R.ll.  the  Crown  Prince  of 
Prussia. 

Corps  of  the  Guard. — II.R.H.  General  Prince  Augustus  of  Wiirtem- 
berg. 

1st  Guard  Division. — Lieutenant-General  Ililitn*  von  Gaertringen. 

Advanced  Guard. — Major-Gentjral  von  Alvensleben. 

2nd  Guard  Brigade. — (.olonel  von  Pape,  2  companii^s  ril1(\s  of  tli<» 
Guard,  2  battalions  2nd  Foot  Guards,  2  battalions  Fusilirr  Guards,  2 
squadrons  Hussars  of  the  Guard,  2  batteries  of  Field  Artillery. 
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Ist  Ooard  Brigade. — Colonel  Knappe  von  Bjiappstadt,  2  battalions 
3rd  Foot  Guards,  2  battalions  1st  Foot  Guards. 

Fusilier  Brigade. — Colonel  von  Kessel,  1  battalion  2nd  Foot  Guards, 
1  battalion  1st  Foot  Guards,  1  battalion  Fusilier  Guards,  2  squadrons 
Hussars  of  the  Guard,  2  companies  Rifles  of  the  Guard,  2  batteries 
of  Field  Artillery. 

2nd  Division  of  the  Guard. — Lieuten ant-General  von  Plonski. 

Advanced  Guard. — Colonel  von  Pritzelwitz,  battalion  of  Sharp- 
shooters of  the  Guard,  Fusilier  Battalion  of  the  Regiment  Emperor 
Francis,  Fusilier  Battalion  of  the  Regiment  Emperor  Alexander,  3rd 
Regiment  Lancers  of  the  Guard,  1  battery  of  field  artillery,  1  company 
of  Engineers  of  the  Guard. 

Srd  Brigade  of  the  Guard. — Major-General  von  Budritzki,  2 
battalions  Emperor  Alexander,  the  regiment  of  the  Queen  Elizabeth, 

1  batterv  of  Field  Artillery. 

4tV  Brigade  of  the  Guard. — ^Major-General  von  Loen,  the  regi- 
ment of  the  Queen,  2  battalions  Emperor  Francis,  2  batteries  of  Field 
Artillery. 

Reserve  Cavalry. — Ist  Heavy  Cavalry  Brigade,  H.R.H.  Prince 
Albrecht  (son)  of  Prussia,  regiment  of  Garde  du  Corps,  regiment 
of  Cuirassiers  of  the  Guard,  1  hstteiy  of  Horse  Artillery. 

Reserve  Artillery. — Colonel  Kraft  Prince  of  Hohenlohe  Ingelfingen, 
6  batteries  of  Field  Artillery  of  the  Guard. 

First  Army  Corps. — General  von  Bonin. 

Ist  Division. — Lieutenant-General  von  Grossmann. 

let  Brigade. — Major-General  von  Pape,  41st  regiment,  1st  regi- 
ment, 1st  Rifles. 

2nd  Brigade. — Major-General  von  Bamekow,  drd  regiment,  43rd 
regiment. 

2nd  Division. — Lieutenant-General  von  Clausewitz. 

3rd  Brigade. — Major-General  von  Malotki,  2  battalions  44th 
regiment,  4th  regiment. 

4tli   Brigade. — Major-General    von    Buddenbrock,   45th   regiment, 

2  battalions  5th  regiment. 

Reserve  Cavalry. — Colonel  von  Bredow,  12th  Lancers,  3rd  Cuiras- 
siers, 1  battery  of  Horse  Artillery. 

Reserve  Artillery. — Colonel  von  Oertzen,  7  batteries  of  Field  Ar- 
tillery. 

Attached  to  the  Divisions. — Eight  batteries  of  Field  Artillery,  Ib^ 
battalion  of  Engineers,  2nd  Hussars,  1st  Dragoons,  8th  Lancers. 

Fifth  Army  Corps. — General  von  Steinmetz. 

9th  Division. — Major-General  von  Lo wenfeld. 

17th  Brigade. —Colonel  von  Below,  37th  regiment,  58th  regiment. 

18th  Brigade. — Major-General  von  Horn,  1  battalion  5th  riOes,  7th 
regiment. 

Combined  Cavalry  Brigade. — Major-General  von  Wnuck,  Ist  Lan- 
cers, 4th  Dragoons. 

10th  Division. — Lieutenant-General  von  Kirchbach. 

19th  Brigade. — Major-General  von  Tiedemann,  6th  regiment,  46th 
regiment 
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Keserve  Artillery  of  the  First  Army.— Major -General  Schwarz,  «^ 
batteries  of  the  3rd,  and  8  of  the  4th  Army  Corps. 

Elbe  Army. — ^General  Herwarth  von  Bittenfeld. 

Advanced  Guard. — Major-General  von  Schoeler  commanding  31st 
brigade,  1  battaUon  each  of  17th,  28th,  33rd,  40th,  56th,  and  69th 
regiments,  the  8th  Rifles,  two  batteries  of  Field  Artillery,  and  a  com- 
pany of  Engineers. 

Cavalry  Brigade. — Major-General  Count  von  der  Goltz,  11th  Hussars, 
7th  Hussars,  1  battery  of  Horse  Artillery. 

14th  Division. — Lieutenant-General  Count  MUnster  Meinhovel. 

27th  Brigade. — Major-General  von  Schwarzkoppen,  16th  regiment, 
2  battalions  56th  regiment,  7th  Rifles. 

28th  Brigade.— Major-General  von  Hiller,  2  battalions  57th,  2  batta- 
Uons  17th  regiment. 

15th  Division. — Lieutenant-General  von  Canstein. 

29th  Brigade.— Major-General  von  Stiickradt,  2  battalions  40tii, 
2  battalions  65th  regiment. 

■  30th  Brigade. — Major-General  von  Glasenapp,   68th  regunent,  2 
battahons,  28th  regiment. 

Reserve  Cavalry  Brigade. — Major-General  von  Kotze,  8th  Cuirassiers, 
Pommeranian  Landwehr  Cavalry. 

Combined  Reserve  Artillery. — 6  batteries  of  the  7th,  and  6  of  the 
8th  Army  Corps. 

Attached  to  Divisions.— 5th  Lancers,  7th  Dragoons,  six  batteries  of 
the  7th  and  8th  Field  Artillery  regiments,  two  companies  of  Engi- 
neers. 

As  covering  force  to  the  Reserve  Artillery, — 1  battalion,  57th  regi- 
ment. 

IGth  Division. — Lieutenant-General  von  Etzel. 

Fusilier  Brigade. — Colonel  von  Wegerer,  2  battahons  33rd  regi- 
ment, 34th  regiment. 

3l8t  Infantry  Brigade. — Colonel  Schuler  von  Scnden  (temporary), 
29th  regiment,  2  battalions  69th  regiment. 

Attached  to  Division. — 7th  Lancers,  3  batteries  of  the  8th  field  ar- 
tillery regiment,  1  company  of  the  8th  Engineers. 

Infantry  Division  of  Landwehr  of  the  Guard. — Miijor-G (Mitral  von 
Rosenberg,  4  regiments  (11^  battahons),  1  cavalry  reg-iment,  2  re- 
serve batt<3ries. 

Second  Army. — Cqmmanding-in-Chief,  E.R.U.  the  Crown  Prince  of 
Prussia. 

Corps  of  the  Guard. — H.R.H.  General  Prince  Augustus  of  Wiirtem- 
berg. 

1st  Guard  Division. — Lieutenant-General  IIill(?r  von  Giiertringen. 

Advanced  Guard. — Major-General  von  Alvensleben. 

2nd  Guard  Brigade. — Colonel  von  Pape,  2  companies  rillcvs  f)f  tli(» 
Guard,  2  battalions  2nd  Foot  Guards,  2  battalions  Fusilier  (iuards,  2 
squadrons  Hussars  of  the  Guard,  2  batteries  of  Field  Artillery. 
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1st  Ooard  Brigade. — Colonel  Knappe  von  Knappstadt,  2  battalions 
3rd  Foot  Guards,  2  battalions  1st  Foot  Guards. 

Fusilier  Brigade. — Colonel  von  Kessel^  1  battalion  2nd  Foot  Guards, 
1  battalion  1st  Foot  Guards,  1  battalion  Fusilier  Guards,  2  squadrons 
Hussars  of  the  Guard,  2  companies  Rifles  of  the  Guard,  2  batteries 
of  Field  Artillery. 

2nd  Division  of  the  Guard. — Lieut  en  ant-General  von  Plonski. 

Advanced  Guard. — Colonel  von  Pritzelwitz,  battalion  of  Sharp- 
shooters of  the  Guard,  Fusilier  Battalion  of  the  Regiment  Emperor 
Francis,  Fusilier  Battalion  of  the  Regiment  Emperor  Alexander,  3rd 
Regiment  Lancers  of  the  Guard,  1  battery  of  field  artillery,  1  company 
of  Engineers  of  the  Guard. 

Srd  Brigade  of  the  Guard. — Major-General  von  Budritzki,  2 
battalions  Emperor  Alexander,  the  regiment  of  the  Queen  Elizabeth, 

1  battery  of  Field  Artillery. 

4tV  Brigade  of  the  Guard. — Major-General  von  Loen,  the  regi- 
ment of  the  Queen,  2  battalions  Emperor  Francis,  2  batteries  of  Field 
Artillery. 

Reserve  Cavalry. — 1st  Heavy  Cavalry  Brigade,  H.R.H.  Prince 
Albrecht  (son)  of  Prussia,  regiment  of  Garde  du  Corps,  regiment 
of  Cuirassiers  of  the  Guard,  1  tsttery  of  Horse  Artillery. 

Reserve  Artillery.— Colonel  Kraft  Prince  of  Hohenlohe  Ingelfingen, 
6  batteries  of  Field  Artillery  of  the  Guard. 

First  Army  Corps. — General  von  Bonin. 

1st  Division. — Lieutenant-General  von  Grossmann. 

let  Brigade. — Majm-General  von  Pape,  41st  regiment,  Ist  regi- 
ment, 1st  Rifles. 

2nd  Brigade. — Major-General  von  Bamekow,  Srd  regiment,  43rd 
regiment. 

2nd  Division. — Lieutenant-General  von  Clausswitz. 

3rd  Brigade. — Major-General  von  Malotki,  2  battalions  44th 
regiment,  4th  regiment. 

4th   Brigade. — Major-General    von    Buddenbrock,   45th   regiment, 

2  battalions  5th  regiment. 

Reserve  Cavalry. — Colonel  von  Bredow,  12th  Lancers,  3rd  Cuiras- 
siers, 1  battery  of  Horse  Artillery. 

Reserve  Artillery. — Colonel  von  Oertzen,  7  batteries  of  Field  Ar- 
tillery. 

Attached  to  the  Divisions. — Eight  batteries  of  Field  Artillery,  Ib^ 
battalion  of  Engineers,  2nd  Hussars,  1st  Dragoons,  8th  Lancers. 

Fifth  Army  Corps. — ^General  von  Steinmetz. 

9th  Division. — Major-General  von  Lowenfeld. 

17th  Brigade. —Colonel  von  Below,  37th  regiment,  58th  regiment. 

18th  Brigade. — Major-General  von  Horn,  1  battalion  5th  rifles,  7th 
regiment. 

Combined  Cavalry  Brigade. — Major-General  von  Wnuck,  1st  Lan- 
cers, 4th  Dragoons. 

10th  Division. — Lieutenant-General  von  Kirchbach. 

19th  Brigade. — Major-General  von  Tiedemann,  6th  regiment,  46th 
regiment. 
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20th  Brigade. — Major-General  Wittick,  4:7th  regiment,  52nd  regi- 
ment. 

Attached  to  Divisions. — 8  batteries  of  Field  Artillery,  Regiment 
No.  5,  two  batteries  of  Horse  Artillery. 

Reserve  Artillery. — Colonel  von  Kameke,  5  batteries  of  Field  and 
Horse  Artillery. 

6th  Army  Corps. — (Jeneral  von  Mutius. 

11th  Division. — Lieutenant-General  von  Zastrow. 

21st  Brigade. — ^Major-General  von  Hanenfeldt,  10th  regiment, 
50th  regiment. 

22nd  Brigade. — ^Major-General  von  Hoffmann,  38ih  regiment,  51st 
regiment. 

Combined  Cavalry  Brigade. — Lieutenant-Colonel  von  Wichmann, 
4th  Hussars,  Sih  Dragoons. 

12th  Division. — ^Lieutenant-General  von  Prondzynski,  1  battalion 
22nd  regiment,  2drd  regiment,  6th  rifles,  6th  Hussars,  two  com- 
panies of  ihe  6th  Engineers. 

Reserve  Artillery. — Colonel  von  Scherbening,  4  batteries  Field 
and  Horse  Artillery  of  Regiment  No.  6. 

Attached  to  Divisions. — 6  batteries  of  Field  Artillery  Regiment 
No.  6. 

Cavalry  Division  of  the  Second  Army. — Major-General  von  Hart- 
mann. 

First  Brigade. — ^Major-General  von  Witzleben,  2nd  Hussars,  10th 
Lancers. 

Cuirassier  Brigade. — ^Major-General  von  Borstell,  1st  Cuirassiers, 
5th  Cuirassiers. 

Landwehr  Brigade. — Colonel  von  Frankenberg,  1st  Landwehr 
Lancers,  2nd  Landwehr  Hussars,  two  batteries  of  Horse  Artillery. 

Recapitulation. 

Battalions.        Kiflos.      Squadrons.      Batteries.      ^  ngmeer 

^  Companies. 

let  and  Elbe  Army. .       lOOf  5  103  74  10 

Second  Army 80^  5  81  56  9 

Total    ISli  10  184  130  19 


Landwehr  Division  of 
the  GKiard. 


}  ■» 


(^teiirg  SJtttin^^ 


*  Monday,  June  29th,  1868. 
Vice-Admiral  Snt  HENRY  J.  CODRINGTON,  SLC.B^  in  die  Chair. 
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NAVAL  TACTICS,  WITH  SOME  REMARKS  ON  THE  RECENT 
EXPERIMENTAL  CRUISING  OF  THE  MEDITERRANEAN 
AND  CHANNEL  SQUADRONS. 

By  Captain  E.  A.  Ikglefield,  R.N.,  F.ILS. 

It  was  at  the  request  of  one  of  the  members  of  the  Council  <rf  thi» 
Institution,  that  I  was  originally  induced  to  prepare  a  paper  upon  Naval 
Tactics,  and  now  on  the  invitation  of  that  body,  have  come  here  to 
read  it  to  the  meeting  this  evening.  Let  me  add  that  I  did  not  arrive  at 
this  conclusion  without  some  hesitation,  partly  from  a  sense  of  my  own 
inability  to  do  justice  to  the  subject,  and  partly  because  I  felt  that  the 
only  grounds  upon  which  I  could  presume  to  place  myself  before  yoa 
to  discuss  the  doctrines  (if  I  may  use  such  a  term)  of  "  naval  tactics,** 
must  be  based  upon  the  experiences  I  had  gained  as  a  leader  of  the 
lee  line  during  several  cruizes  with  the  Mediterranean  and  Channel  squad- 
rons, and  I  thought  that  these  experiences  were  not  to  be  dealt  with 
as  my  own  property,  but  rather  as  matter  at  the  disposal  of  my  Lords 
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Commissioners  of  the  Admiralty.  A  reference,  however,  to  their  Lord- 
ships set  my  mind  at  rest  upon  this  latter  point,  as  they  were  pleased 
to  consider  that  some  remarks  upon  the  manceuvres  carried  out  under 
the  old  rigime  by  the  Mediterranean  squadron,  and  under  the  present 
system  by  the  Channel  squadron,  might  prove  beneficial  to  the  seivice, 
inasmuch  as  thai  these  experiences  could,  through  the  medium  of  a 
paper  read  in  this  Institution,  be  imparted  to  such  of  my  brother 
Officers  on  half -pay  as  were  desirous  of  profiting  by  them,  and  thus 
afford  the  means  of  comparing  the  merits  of  the  two  systems. 

I  am  aware  that  an  able  paper  on  ''  fleet  manoeuvring  "  was  read  here 
by  Commander  Pellew  so  lately  as  May  of  last  year,  and  since  then, 
tnat  he  has  published,  under  the  same  title,  a  work  which  deserves  to 
be  commended.  Now  I  do  not  propose  to  discuss  the  various  points  he 
raises  in  that  publication,  nor  do  I  wish  that  the  few  i*emarks  I  have 
to  make  upon  Naval  Tactics  should  be  considered  as  a  proposition  for 
setting  aside  his  or  any  other  scheme.  I  shall  rather  confine  myself  as 
nearly  as  possible  to  a  statement  of  a  few  of  the  principles,  upon  which 
it  appears  to  me,  should  be  founded  the  fundamental  rules  for  the 
governance  of  a  fleet  at  sea,  and  in  a  gwieral  way  remark  upon  the 
experimental  cruizing  of  the  squadrons  to  which  I  have  made  allu- 
sion. 

The  science  of  "  Naval  Tactics  " — and  I  do  not  speak  unadvisedly 
when  I  use  the  word  "science" — is  one  which,  perhaps  now,  more  than 
ever,  demands  the  serious  study  of  all  naval  Officers,  but  more  especially 
those  who,  from  their  position  in  the  service,  have  a  fair  expectation  of 
command,  either  in  single  ships,  or  with  a  squadron,  independently  or 
in  supreme  command.  Formerly  our  great  sea  fights  were  won  as  much 
through  the  skill  and  good  seamanship  of  the  Naval  Commanders  as  by 
the  energy  and  daring  of  those  who  followed  their  fortunes,  and 
fought  under  their  auspices. 

When  two  hostile  fleets  met  on  the  open  sea,  the  "  weather  gauge"" 
was — in  those  days — the  great  consideration,  and  the  significance  which 
a  prize  fighter  puts  upon  the  chances  which  give  him  the  title  to  have 
the  sun  at  his  back,  might  not  be  inaptly  compared  to  that  which,  by 
the  chapter  of  accidents,  gave  the  weather  guage  to  the  one  of  these 
fleets  when  first  sighting  each  other.  The  skilful  boxer  who  has  lost 
the  right  of  selecting  his  side  of  the  ring,  seizes  every  opportunity  of 
bettcriiig  his  position  during  the  fight ;  and  so  when  in  former  days  it 
chanced  that  the  Commander  of  a  British  fleet  found  himself  to  leeward 
of  his  enemy,  by  skill  in  mancBUvring  he  was  often  enabled  to  gain  the 
weather  guage,  which  afforded  the  choice  of  battle,  and  to  use  the 
words  of  a  great  sea  captain,  "  thus  to  earn  for  himself  the  first  half 
of  the  fight."  Now  alas!  our  superior  seamanship,  and  the  sailing 
qualities  of  our  vessels  are  of  small  avail.  No  longer  would  it  be 
an  important  question  (except  in  stormy  weather,  off  a  lee  shore)  as  to 
which  bearing  with  regard  to  the  wind,  the  enemy  might  happen  to 
appear. 

Powerful  engines,  ever  ready  to  urge  the  mighty  battle  ships  hither 
and  thither,  utterly  regardless  of  winds  and  tides,  are  to  be  found  as 
perfect  in  form  and  actio::,  Jizid  as  well  protected  from  the  devastating 
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shell  on  board  the  war  ships  of  nearly  every  European  power,  as  in  our 
own.  Nay,  do  not  even  the  puny  States  on  the  South  American  con- 
tinent issue  their  orders,  regardless  of  cost,  to  our  private  ship-yards, 
and  not  unfrequontly  do  our  public  journals  draw  an  invidious  com- 
parison between  the  magnificent  iron-clad,  with  all  the  latest  improve- 
ments, which  has  been  launched  from  one  of  these,  yards  for  some 
foreign  potentate,  with  the  inferior  vessel  built  for  our  own  Government, 
at  periiaps  Ihe  same  cost,  but  still  an  unequal  match  for  the  foreign 
giant,  and  thus  is  set  at  nought  one  of  those  qualities,  superior  seaman- 
sh£pj  which  in  the  British  sailor  has  gone  so  far  to  make  him  the  best 
of  his  class  in  all  the  world.  It  is  thus  because  our  ships  are  no  longer 
so  superior  to  those  of  all  other  nations — as  was  their  wont  to  be  in 
former  times — that  England  loses  much  of  her  naval  prestige  amongst 
the  nations  of  the  earth. 

With  these  thoughts,  which  have  been  confirmed  by  the  opportunity 
that  has  been  afforded  me  during  my  late  service  in  the  Mediter- 
ranean, of  observing  the  armoiu*-clad  ships  of  other  nations,  I  would 
ui^  upon  my  brother  Oflficers  who  are  younger,  and  have  had  less 
experience,  the  necessity  for  making  the  study  of  naval  tactics  one  of 
the  most  important  branches  of  tneir  education;  to  do  so  success- 
fully they  must  not  shy  at  the  term  I  have  used,  for  it  must  be  treated 
as  a  sttufy. 

There  are  several  points  which  should  be  regarded  as  the  leading 
principles  upon  which  a  fleet  must  always  be  managed,  and  under  the 
comprehensive  title  of  "  naval  tactics/*  must  be  understood  the  man- 
agement of  a  fleet  under  sail,  as  well  as  steam,  the  former  truly  being 
now  almost  obsolete,  except  as  an  exercise,  for  no  Commander-in-Chief 
now-a-days  wpuld  think  of  manoeuvring  a  fleet  in  the  presence  of  an 
enemy  under  any  other  conditions  but  with  a  full  head  of  steam ;  never- 
theless if  the  principles  of  steam  manoeuvring  are  made  the  first  con- 
sideration, the  management  of  a  squadron  under  sail  will  not  be  found 
a  difficult  task. 

Before  I  allude  more  particularly  to  the  formation  for  battle  of  a 
fleet,  I  must  say  a  few  words  upon  the  subject  of  the  position  of  the 
Commander-in-Chief  of  the  squadron. 

In  practice,  I  have  remarked  the  great  difficulty  which  happens  at 
certain  times,  and  during  certain  evolutions,  of  the  Commander-in-Chief 
proper^  observing^  and  therefore  certainb/  directing  all  the  vessels  of 
his  squadron.  For  example,  should  the  Admiral  desire  to  place  him- 
self in  the  van  of  his  line,  and  that  should  happen  to  be  a  long  one,  he 
cannot  possibly  remark  whether  the  ships  arc  kept  at  proper  distances ; 
and  only  with  difficulty,  if  any  casualty  should  occur,  or  any  signal  be 
made,  owing  to  the  smoke,  not  only  from  liis  own  funnel,  but  from 
those  of  the  ships  of  his  squadron,  which  combined  tends  so  to  ob- 
scure the  vision  (especially  when  the  wind  is  right  ahead  or  right 
aft),  that  it  becomes  almost  impossible  for  him  to  descry  the  exact 
position  of  any  of  the  ships,  but  those  in  his  immediate  proximity. 
Another,  and  perhaps  more  important  point  is  the  difficulty  experienced 
by  the  ships  of  the  squadron  in  making  out  the  Admiral's  signals,  for 
it  can  only  be  by  a  repetition  from  the  ships  nearest  to  him  that  the 
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rearmost  ship  can  become  acquainted  with  his  orders.  This  difficulty 
will  be  much  increased  in  action  when  the  smoke  from  the  guns 
will  render  obscurity  still  more  obscure,  and  it  will  apply  equally 
to  the  Admiral's  position  when  the  column  is  reversed,  an  evolution 
which  is  often  performed  both  under  the  old  and  new  form  of  steam 
tactics,  and  whereby  the  Admiral's  would  become  the  rearmofjt  ship  of 
the  fleet.  I  know  I  shall  be  met  by  the  rejoinder  that  this  :s  not  a 
conmion  occurrence,  and  that  the  Admiral  might  place  himself  in  the 
centre  of  the  line ;  but  British  Admirals  are  wont  to  lead  the  Tan,  and 
in  case  of  a  retreat  to  take  the  Stemmost  position.  I  believe  I  am  not 
singular  in  offering  an  opinion,  that  if  the  Commander-in-Chief  could 
form  and  manoeuvre  his  fleet  from  a  vessel  not  in  line  of  battle^  he  would 
do  so  with  much  greater  convenience  to  himself  and  benefit  to  the 
service  upon  which  he  may  be  employed.  However,  whether  this 
should  ever  become  the  prescribed  position  for  the  Admiral  or  not,  it  is 
unnecessary  now  to  consider,  and  it  does  not  in  either  case  interfere 
with  the  general  formation  for  fleet  manoeuvres,  for  the  ship  spoken  of 
as  the  flag  ship  during  all  evolutions  would  be  the  vessel  of  either  the 
Commander-in-Chief,  or  the  Second  in  Command  leading  in  line  of 
battle. 

Here  I  must  touch  upon  a  point  which  experience  again  has  forced 
upon  my  notice.  It  is  customary  to  place  all  the  ships  of  a  fleet 
in  order  of  battle  according  to  the  seniority  of  then*  respective  cap- 
tains. At  first  sight  it  would  seem  a  delicate  task  for  a  Commander-m-  , 
Chief  to  interfere  with  the  prerogative  of  his  Second  to  load  the  lee  line, 
or  to  direct  the  third  senior  Officer  to  place  himself  as  a  rearmost  ship, 
but  the  necessities  of  the  service  (which  will  doubtless  be  the  first  con- 
sideration of  a  good  Officer)  require  that  the  ships  of  the  fleet  on  active 
service  should  be  placed  with  due  regard  to  their  qualities  for  speed, 
weight  of  armament,  and  that  speciah'te,  which,  being  of  such  recent 
introduction,  requires  more  immediate  attention,  viz.,  the  ramming 
properties  of  some  of  our  modern  vessels  of  war.  Doubtless  the  Com- 
mander-in-chief's vessel  would  be  the  most  powerful,  both  as  regarded 
speed  and  armament.     She  might  or  might  not  be  fitted  as  a  ram. 

Unless  there  was  something  which  rendered  the  vessel  of  the  Second 
in  Command  verj'  unfit  for  a  leader  of  tlio  lee  line,  it  would  certainly  be 
most  advantageous  that  she  should  assume  the  post  to  which  the  rank 
of  that  Officer  entitled  him  ;  but  for  the  rest  of  the  fleet  it  appears  to 
me  that  each  ship  should  bo  placed  according  to  her  qualities  for  speed 
^first,  for  armament  in  the  second  place,  and  thirdlij  in  consideration  of 
her  properties  as  a  ram :  and  here  it  may  be  well  to  remark,  that  the 
rams  of  a  fleet  might  be  advantageously  placed  as  the  rearmost  vessels 
of  each  line,  when  advancing  in  two  or  three  columns.  I  ])elievc  it  has 
been  suggested  to  make  uj)  the  rear  squadron,  or  third  division,  entirely 
of  rams,  and  perhaps,  when  it  was  practicable,  it  would  bo  useful  to 
make  this  rear  squadron  a  squadron  of  reserve,  to  be  employ od  like  a 
column  of  reserve,  in  military  warfare ;  then,  perhaps,  the  rains  might 
be  brigaded  together;  but  I  think  under  ordinary  conditions,  these 
rams  would  be  better  placed  as  the  rearmost  ships  in  each  division,  for 
believing  how  difficult  at  all  times  it  will  be  found  to  ram  a  ship  which 
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is  in  full  possession  of  all  her  motive  power,  I  conceive  that  a  ram 
would  find  herself  in  better  position  for  that  special  service  if  called 
into  action  when  the  first  shock  of  battle  had  partially  crippled,  or  at 
least  paralysed  the  foe. 

I  have  suggested  that  the  ships  should  be  placed  in  line  of  battle, 
more  with  reference  to  the  qualities  of  the  ships  than  with  regard  to  the 
seniority  of  the  captains.  But  there  is  another  point  which  appears  to 
deserve  consideration,  I  mean  the  homogeneity,  or  rather  the  want  of 
homogeneity  in  the  speed  of  vessels  of  our  present  day  squadrons. 

It  will  easily  be  understood  by  Naval  Officers  that  this  want  would 
be  seriously  felt  by  a  Commander-in-Chief  desirous  of  pursuing  an 
enemy's  fleet  at  his  utmost  speed. 

Now,  as  an  example,  let  us  take  the  8  hours  full  speed  trial  of  the 
Cbannd  Squadron  off  Lisbon  last  autumn  ;  then  the  "  Achilles  "  dis- 
tanced the  rest  of  the  fleet,  and  had  she  been  in  pursuit  of  a  flying 
enemy,  would  have  brought  them  to  action,  unsupported  by  a  single 
other  vessel  of  the  squadron. 

This  want  of  homogeniety  (I  can  find  no  better  term  to  signify  my 
meaning)  is  fully  appreciated  by  the  French,  who  for  the  most  part  fit 
their  ships  with  engines  of  sufficient  power  to  ensure  a  minimum  speed 
greater  than  the  average  speed  of  a  corresponding  number  of  our 
vessels  of  war. 

To  meet  this  want,  some  interesting  experiments  in  towing  were 
instituted  by  the  Commander-in-Chief  (Lord  Clarence  Paget)  in  the 
Mediterranean  squadron,  whilst  I  was  serving  under  his  orders,  and  I 
have  here  the  tabulated  form  of  these  results.  By  them  it  will  be  seen 
that  his  object  was  to  establish  the  fact  as  to  the  power  at  his  disposal 
to  bring  all  his  squadron  to  a  given  point  in  the  shortest  space  of  time. 
This  experiment  was  made  by  a  comparison  between  the  speeds 
obtained  whilst  the  ships  were  under  tow  of  each  other,  and  it  was 
based  upon  the  consideration  that  thus  all  the  ships  would  be  brought 
into  action  together,  by  reducing  the  speed  of  the  fastest,  and  increas- 
ing that  of  the  slowest  vessel  in  the  squadron.  To  quote  the  words  of 
Lord  Clarence  Paget,  who  says, — '*  Our  towing  trials  may  be  shortly 
"  stated  to  have  resulted  in  a  homogeneous  speed  of  various  ships,  all 
**  under  steam,  tied  together,  at  something  less  than  the  mean  of  their 
*'  united  individual  speeds,  and  at  an  expenditure  of  coals  of  about  the 
"  same  ratio.  The  only  possible  disadvantage  wavS  the  risk  attending 
*'  the  operation,  which  I  hold  to  be  comparatively  nil,  since,  if  the  Icad- 
"  ing  snip  suddenly  broke  down,  her  momentum  would  bo  sufficient  to 
**  sheer  her  clear  of  the  others,  cutting  of  course  the  hawsers.  IIow- 
"  ever,  risk  or  no  risk,  it  would,  on  certain  occasions,  when  it  was  an 
"  object  to  bring  our  whole  force  to  a  point  in  the  smallest  possible 
"  time,  be  a  great  gain." 

It  will  be  remarked  by  a  reference  to  the  table,  that  the  towing  expe- 
riments, which  lasted  an  hour  each  time,  were  made  under  certain 
disadvantages,  the  rear  ship  in  each  division,  viz.,  the  "  Cniizor  **  in  the 
weather  line,  showing  a  verj'low  indicated  horse-power,  not  more  than 
one-half  of  that  which  the  boilers  were  capable  of  developing,  and  the 
*•  Enterprise "  in  the  lee  line  requiring  a  high  power  to  tow  her,  for 
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though  the  engines  worked  satisfactorily,  when  the  trial  had  ceased, 
she  had  not  developed  the  full  energy  of  her  boilers. 

Now,  supposing  the  power  to  vary  as  the  cube  of  the  speed,  and 
vice  versa,  it  will  be  seen  that : — 


Ships'  Names. 


Yiotoiia 

Qibraltar 

Cruiser    

Total  

Prince  Consort  ....,, 

Royal  Oak 

Snterprise 


Indicated 

Horse  Power 

required  to 

propel  the 

same  vessel 

separately  at 

the  speed 
given  by  log. 


2687-3 
2670-0 

727*5 


5984-8 

2612  1 
3266  '9 
1130  -0 


7009-0 


Power 

expended  in 

towing. 


1003-5 
56-5 


1526  0 
Nil 


Speed  due 
to  Horse 
Power  as 
compared 
with  5th 
bial. 


11-67 

10 -576 

5-177 

compared 

with  trial 

trip 


12-22 
10-5 
8-091 


Time  it 

would  occupy 

to  steam  the 

ships  100 

kuots. 


h.  m. 
9  32 


9  32 


The  fifth  trial  alluded  to,  was  one  of  full  speeds,  independently  as  a 
standard  for  comparison. 

By  the  above  it  will  be  seen  that  the  ''  Victoria ''  at  full  speed,  not 
towing,  would  steam  100  knots  in  50  minutes  less  time ;  "  Gibraltar,** 
100  knots  in  14  minutes  less  time ;  "Cruiser,**  100  knots  in  6  hours 
28  minutes  more  time  ;  expenditure  of  coal  about  the  same.  "  Prince 
Consort,"  100  knots  in  1  hour  12  minutes  less  time;  *' Royal  Oak,** 
100  knots  in  the  same  time  as  when  in  tow.  "  Enterprise,**  100  knots 
in  2  hours  49  minutes  more  time;  expenditure  of  coal  about  10  tons 
less,  by  towing. 

This  table  may  prove  interesting,  because,  as  far  as  I  know,  these 
towing  trials  are  novel  as  regards  the  intention  for  which  they  were 
instituted ;  and  we  may  glean  from  their  results  the  facts  which  have 
been  sununed  up  in  the  words,  before  quoted,  of  Lord  Clarence  Paget, 
than  whom  no  Officer  could  have  shown  a  more  anxious  desire,  not  only 
to  instruct  all  those  under  his  orders,  but  to  learn  by  experiment 
himself,  in  every  potsible  way^  and  under  every  possible  condition^  the 
fighting,  steaming,  and  sailing  qualities  of  the  ships  under  his  com- 
mand. 

The  New  Signal  Code  for  the  management  of  a  steam  fleet  appears 
to  me  such  a  decided  improvement  upon  the  old  one,  that  I  am  satisfied 
that  nearly  all  the  requirements  of  an  Admiral  in  the  management  of 
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■  ■qakdnms  have  been  met ;  and  great  credit  in  due  to  tbose  who.  with  so 
mach  skill  and  patience,  have  dig;eeted  the  scheme,  and  so  ably  exemplified 

'  tbeir  labonrs.  The  Service  ia  greatly  indebted  to  Admiral  Sir  William 
L  Martin  for  the  numerous  obeervatiotis  he  bus  published  on  Steam 
1  Tactics ;  these  have  been  well  supplemented  by  Admiral  Sir  Sydney 
I  Dacres,  and  are  now  compiled  by  Captains  Cotomb  and  Breut  with  eim- 

■  plicity  and  facility  of  reference,  reflectiug  great  credit  upon  these 
W  gentlemen.  After  these  remarks,  it  is  needle.^  to  add  further  comments 
I  cm  the  value  to  my  mind  of  the  code  of  signals  now  employed  in  the 
I  New  Signal-Book,  excepting  where  I  am  desirous  of  remarking  upon 
L  or  comparing  such  isolated  cases  as  are  necessary  to  my  purpose,  and  of 

■  these  I  am  only  permitted  to  speak  in  general  terms,  as  the  publication 
B  of  Ngnals  or  matter  collected  from  the  signal-books  ia  prohibited  by 
IflieiT  Lordships.  I  leave  tlie  details  therefore  of  the  mechanical 
l;pFOoe8a  by  which  the  Admiral's  orders  are  conveyed  to  his  Captains, 
■■liil  desire  to  draw  attention  and  invite  diacussiou  upon  the  manner  in 
Bvluch  these  orders  should  be  carried  out. 

I  Befcmug  once  more  to  the  want  of  homogeneity  in  our  fleets,  I  may 
KCOtti^  that  another  difBculty  presents  itself  in  the  mauagemeut  of  a 
K^nadron  where  the  speeds  attainable  are  so  varied.  With  reference 
EikD  the  speed  of  the  engines,  the  natural  method  of  meeting  this  dispro- 
^nortion  in  their  speed  value  is  by  a  process  of  tabulating  the  screw 
Kendntions  of  eacb  ship  in  the  squadron  as  compared  with  their  e^eed, 
^pad  then  assimilating  tbcm  to  each  other,  or  otherwise  by  dividing 
Btts  roeeda  into,  say,  three  denominations,  viz.,  full,  half,  and  slow 
Ej^MO,  and  then  fixing  for  each  ship  the  number  of  revolutions  neces- 
Hiljr  to  maintain  her  progress  at  either  of  these  speeds  as  established 
KXf  tbe  Admiral  in  rates  of  knots.  Thus  let  it  be  supposed  that  the 
HMBUral  determines  that  full  speed  shall  be  11  knots,  half  speed, 
Hi  knots,  and  slow  speed,  4  knot«,  and  that  whilst  the  flag-ship's  number 
Bf  revolutions  to  attain  these  three  speeds  were,  say,  60  for  11  knots, 
^H  for  S  kuots,  aud  10  for  i  knots,  that  of  his  next  in  command,  5& 
^br  11  knots,  22  for  6  knots,  9  for  i  knots.  Then,  whenever  the  Com- 
Hwader- in- Chief  made  the  signal  "  full  speed,"  his  second  would  cause 
^Be  engines  of  his  vessel  to  be  put  to  56  revolutions,  and  each  ship  of 
iBie  squadron  knowing  the  relative  value  of  revolutions  with  regard  to 
Bpeed  (in  their  individual  vessels)  would  give  the  necessaiy  instructions. 
K  I  fonnd  that  orders  were  frequently  imperfectly  conveyed  through  the 
Kpeaking  tube  to  the  engineer,  the  method  of  speaking  through  this 
Htabo  being  so  different;  and  once  on  board  the  "  Pnnce  Consort," 
ntriog  to  the  engineer  of  the  watch  misunderstanding  the  order  of 
B8  levolutions  for  38,  wo  narrowly  escaped  a  collision  with  the  next 
Etup.  steaming,  as  was  the  custom  of  our  Commander-in-Chief  in  the 
DIediterranean,  continually  in  close  order.  To  prevent  the  probability  of 
b  wnOar  occurrence,  I  constructed  a  revolution  indkalor,  of  which  I  show 
Wpmre  a  rough  figure  (Plate  xxii,  fig.  1).  It  was  placed  over  the  engine- 
noom  hatch  between  the  boom-boats,  so  that  the  face  and  back  could 
Me  observed  from  the  after  and  fore  bridges.  This  indicator  consisted 
fcf  »  circnlar  box  placed  in  a  vertical  position,  and  supported  by  suitable 
Begs.     The  front  and  back  of  this  box  had  apertures,  through  which 
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could  be  seen  the  figures  marked  upon  the  edge  of  a  revolvmg  cUsc 
inside,  and  which  exactly  corresponded  with  a  similar  instrument  placed 
in  the  engine-room  immediately  facing  the  engineer  on  duty.  These 
graduated  discs  were  connected  by  an  endless  chain,  which  necessitated 
their  working  in  unison,  and  thus  there  was  constantly  presented  to  the 
eye  of  the  Officer  on  deck,  and  to  him  in  the  engine-room,  a  distinct  sig- 
nal, showing  the  number  of  revolutions  at  which  the  engines  were  woii- 
ing.  The  Officer  in  command  could  impart  his  instructions  to  the  engine- 
room  by  means  of  a  small  handle,  causing  the  wheel  to  revdve 
within  its  case,  and  a  boy  would  be  stationed  to  attend  to  this  duty.  By 
such  an  arrangement,  no  mistake  could  possibly  occur  unless  the  instra- 
ment  were  out  of  order,  and  its  simplicity  of  construction  (ours  wi8 
made  by  the  ship's  joiner)  rendered  that  contingency  unlikely.  Of 
course  this  instrument  would  tend  to  assist  the  regulation  of  the  speed 
cones  by  day,  and  of  the  lanterns  at  night,  hoisted  at  the  yard-anns  to 
indicate  the  number  of  revolutions  at  which  the  engines  of  individual 
ships  were  moving. 

And  here  I  must  not  pass  over  another  feature  in  the  management 
of  the  ships  of  the  squadron,  which  deserves  careful  considerstioii. 
A  great  disproportion  existing  between  the  length  of  the  ships  whidi 
may  be  in  line,  as  well  as  the  angle  at  which  the  tillers  can  be  put  over, 
it  follows,  that  if  at  a  given  speed  the  Admiral  made  the  signal  to  alter 
course  simultaneously  16  points,  and  each  vessel  were  to  put  her  hefan 
hard  over,  on  the  signal  being  hauled  down  aboard  the  flag-ship,  it  woaM 
result  in  the  whole  squadron  being  thrown  into  confusion,  and  possibiy 
cause  some  collisions,  no  two  vessels  turning  within  the  same  radios. 
Now,  to  prevent  such  an  occurrence,  it  is  desirable  that  upon  a  fleet 
being  first  formed,  each  ship  should  be  required  to  supply  to  the  Com- 
mander-in-Chief, a  table,  showing  the  radius  at  which  she  can  complete 
the  circle  at  full,  half,  and  slow  speed,  and  the  angle  at  which  she  can 
put  over  her  tiller. 

Most  ships,  perchance  from  something  in  their  build,  and  owing  to 
the  peculiar  action  of  the  water  thrown  from  the  screw  on  the  rudder. 
turn  in  a  smaller  circle  wlien  the  helm  is  put  a-port,  than  when  put  a- 
starboard,  thus  the  "  Prince  Consort,**  with  the  helm  hard  a-port,  angle 
of  rudder  being  23  degrees,  took  4  minutes  and  56  seconds  in  turning 
a  complete  circle  at  full  speed,  while  with  the  helm  hard  a-starboard, 
angle  of  the  rudder  24  degrees,  it  required  5  minutes  and  20  seconds  to 
complete  the  full  circle.  It  is  clear,  then,  that  to  manaMivre  a  squad- 
ron with  certainty  and  precision,  it  is  desirable  that  vessels  composing 
that  squadron  should  be  homogeneous  in  this  respect.  As  a  general 
rule,  subject  to  variation  of  wind  and  sea,  it  is  found  that  at  a  given 
speed,  the  less  amount  of  helm  given,  the  greater  will  be  the  diameter 
of  the  circle  described,  and  the  longer  the  time  occupied,  and  also  that 
with  a  given  helm  angle,  the  less  the  speed  used,  so  much  the  less  will 
be  the  diameter  of  the  circle  described,  and  so  much  longer  the  time  of 
turning. 

Lord  Clarence  Paget  required  that  the  vessels  of  his  squadron  should 
on  convenient  occasions  i)erform  a  figure  of  8  evolution.     This  was 
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ione*  by  placing  buoys,  as  shown  in  the  diagram  (Plate  xxii,  fig.  2), 
Emd  which  may  be  briefly  explained  thus : — 

A,  B,  C,  D,  are  four  buoys  placed  in  the  form  of  a  parallelogram,  of 
which  the  long  side  will  be  approximately  4^  times,  and  the  short 
side,  three  times  the  length  of  the  ship. 

E,  F  are  two  buoys  placed  one  length  and  a  half  of  the  ship  apart,  and 
at  even  distances  from  the  centre  of  the  parallelogram.  The  ship  is 
to  enter  the  parallelogram,  either  between  B  and  D,  or  between  A  and 
C,  the  exact  line  of  her  stem  passing  the  dotted  line  between  the 
two  buoys  being  noted,  she  is  then  to  perform  a  figure  of  8  within 
the  parallelogram  by  crossing,  each  time  between  the  points  E  and  F, 
as  shown  in  the  diagram,  and  she  will  then  come  out  at  the  opposite 
end  of  the  parallelogram  from  that  at  which  she  entered,  the  precise 
moment  of  her  stern  passing  between  the  buoys  on  leaving  the  paral- 
lelogram, being  also  noted. 

'No  ship  is  to  use  more  than  half  boiler  power,  but  she  may  aid 
herself  in  any  manner  by  the  use  of  sails  or  otherwise,  as  may  be 
deemed  expedient. 

When  once  the  ship  is  within  the  parallelogram,  if  any  part  of  her 
should  touch  the  dotted  straight  hues  between  the  buoys,  she  will  be 
supposed  to  have  grounded,  or  should  she  touch  either  of  the  buoys,  E  F, 
she  will  be  supposed  to  have  fouled  the  ships  which  they  are  intended  to 
represent.  In  either  of  these  cases  the  manoeuvre  must  be  presumed  to 
have  failed.  The  direction  and  force  of  the  wind,  the  state  of  the  sea,  and 
the  direction  and  strength  of  the  current  (if  any)  are  to  be  noted  during 
the  experiment.  This  exercise  had  the  effect  of  teaching  the  Officers 
what  were  the  steering  capabilities  of  their  ships,  not  only  whilst 

Sing  a-head,  but  when  moving  astern ;  and  I  may  add  that  after  we 
d  made  the  experiment  twice,  in  which  I  am  bound  to  say  we  did 
not  quite  succeed,  I  had  much  greater  confidence  in  managing  the 
vessel  when  moving  in  and  out  of  confined  harbours,  or  in  close 
order  with  the  squadron.  Such  practice  as  this  must  prove  useful,  and 
cannot  fail  to  instil  valuable  instruction  regarding  the  steering  pro- 
perties of  a  vessel,  not  only  for  the  benefit  of  her  commander,  but  also 
of  the  lieutenants  and  master. 

If  in  case  of  war,  the  old  fashion  of  carrying  different  coloured 
ensigns  to  distinguish  the  three  divisions  in  a  Fleet  were  again  adopted^ 
some  advantage  might  be  derived.  This  will  bo  partially  met  by 
having  vanes  of  different  colours  at  the  mastheads  of  the  ships,  and 
if  I  remember  rightly,  this  has  been  proposed  by  the  compilers  of  the 
new  signal  books. 

1  now  come  to  the  formation  and  arrangement  of  a  Fleet.  When 
ships  meet  with  a  view  to  their  being  "  brigaded  "  together,  the  first 
dnty  of  the  Ck>mmander-in-Chief  must  necessarily  be  to  divide  and  sub- 
divide the  Fleet  as  a  body,  into  divisions  and  subdivisions,  this  arrange- 
ment and  these  terms  being  now-a-days  considered  more  suitable  than 
those  formerly  employed  of  vauj  centre^  and  rear  squadrons.  The 
Fleet  may  be  divided  according  to  its  numbers  into  one,  two,  three,  or 
four  divisions,  and  these  divisions  may  be  again  subdivided,  and  proper 
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distinguishmg  flags  and  pendants  assigned  to  each.     There  will  also 
be  a  number  given  to  each  ship,  which  is  called  her  Fket  number. 

Now  this  Fleet  number  will  be  found  useful,  not  only  whilst  referring 
to  the  diagram,  but  when  the  Commander-in-Chief  should  desire  to 
alter  the  position  of  any  two  ships  in  his  squadron,  then  it  will  only  be 
necessary  to  desire  that  these  ships  should  change  their  Fleet  numbers, 
and  the  Captain  of  each  will  immediately  understand  (by  reference  to 
a  diagram),  her  division,  sub-division,  and  the  post  she  will  have  to 
fill  in  each  manoejivre.  To  exemplify  the  formations  of  a  Fleet,  I  have 
made  the  diagrams  shown  on  this  sheet  (Plate  xxiii). 

Fig.  1,  colimm  in  line  a-head. 

Fig.  2,  columns  of  division. 

Fig.  3,  columns  of  subdivision. 

Fig.  4,  columns  in  line  abreast  (single  column). 

Fig.  5,  colunms  of  divisions  sailing  in  Unes  of  bearings. 

These  show  what  positions  ships  and  columns  should  take  up  when 
fonmng  in  orders.  Close  order  means  two  cables  apart  from  main- 
mast to  mainmast ;  open  order^  four  cables  apart.  Columns  twice  m 
many  cables  apart  as  there  are  ships  in  the  longest  column,  but  never 
less  than  six  cables.  Each  cable  is  supposed  to  be  100  fathoms.  It  is 
the  rapid  and  certain  change  from  one  order  to  another,  or  into  varia- 
tions of  these  orders,  which  constitutes  the  skilful  manoeuvring  of  a 
squadron. 

These  evolutions  may  be  classed  under  seven  heads,  viz.,  first,  when 
the  Fleet  or  squadron,  after  being  becalmed,  lying  too,  assembling,  or 
otherwise  situated, — ^is  so  as  to  be  at  the  moment  in  no  distinct  for- 
mation. This  class  of  evolutions  comes  under  the  head  of  ^'•forming 
orders  ;'*  the  second  of  "  changing  fonnations ;"  the  third  of  "  changing 
direction  of  columns ;**  the  fourth  of  "  changing  the  course  of  the  Fleet;" 
the  fifth  of  ''^  altering  course^*  only;  the  sixth  of  ^'opening  and  closing^ 
and  stationing ;"  and  seventh,  and  lastly,  a  class  of  signals  to  compre- 
hend "  miscellaneous  evolutiojis,'* 

Most  of  these  would  apply  to  manoeuvres  under  sail,  but  thei'e  are 
supplementary  evolutionary  signals  which  specially  apply  to  squadrons 
under  sail.  Now  as  it  would  bo  imadvisable,  and  is  perhaps  unnecessary, 
to  enter  more  at  large  upon  these  various  kind  of  evolutions,  than  by 
some  examples  in  a  few  cases,  I  will  confine  myself  to  suppositionary 
evolutions.  First,  the  line  a-head  in  single  column,  which  is  the  most 
convenient  and  usual  form  for  proceeding  out  of  port,  and  which 
Admiral  Warden  always  adopted  when  taking  the  Channel  squadron 
out  of  the  Tagus. 

Let  us  suppose  that  he  desired  to  alter  his  formation  into  a  line 
abreast,  continuing  on  the  same  course  :  this  would  naturally  be  carried 
out  by  the  ships  astern  steaming  up  at  full  speed  to  form  on  either  or 
both  sides  of  their  leader,  according  to  signal ;  then  should  he  desire  to 
form  from  line  abreast  to  single  column  in  line  ahead,  and  at  the  same 
time  to  alter  the  course  of  the  stjuadron  8  points,  eitlier  starboard  or 
port,  this  evolution  would  be  readily  carried  out  by  the  Admiral  making 
a  signal  to  alter  course  simultaneously  8  points  to  starboard  or  port 
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WofweveTy  this  would  necessitate  in  one  case  an  alteration  of  the 
k-dmiral's  position  to  the  rear  of  his  squadron,  iustead  of  tiie  van,  and 
o  to  regain  his  post  without  altering  the  direction  in  which  the  ships 
vere  moving,  he  would  hoist  the  signal  to  reverse  the  line  and  thus 
x>iiiplete  the  manoBuvre.  There  would  be  variations  of  this  first  for- 
oation  in  line  abreast  of  single  column,  with  regard  to  the  position  of 
li visions  a-head  or  astern  of  the  Admiral,  or  with  the  Admiral  in  the 
sentre,  and  the  same  will  refer  to  columns  of  divisions,  whether  two, 
i&ree,  or  four,  both  in  line  abreast  and  in  line  a-head ;  also  in  columns 
if  BQbdivisions ;  but  in  all  those  formations  the  fleet  numbers  must  be 
sarefnlly  considered  with  reference  to  the  positions  the  ships  are  to 
tflsume.  There  is  another  consideration  which  must  enter  into  the 
Eormation  of  a  squadron  when  under  sail,  and  that  is  the  line  of  bearing. 
The  signal  for  this  evolution  will  be  understood  to  mean  that  ships  are 
to  place  themselves  with  respect  to  one  another  on  that  compass  bear- 
ing on  which  they  would  sail  when  close  to  the  wind,  on  either  tack  in 
formation  ahead  (see  Plate  xxiii,  fig.  5). 

It  must  always  be  borne  ui  mind  that  bearings  and  distances  of  ships  in 
oolnams  are  to  be  taken  from  the  leader  when  in  line  a-head.  Starboard 
wing  ship  when  in  Ihie  abreast,  from  the  most  advanced  ship  when  in 
quarter  line,  from  tlie  ship  at  the  angular  point  when  in  two  bow  or 
quarter  lines,  and  from  the  weathermost  leading  ship  when  saiHng  on 
^ther  starboard  or  port  line  of  bearing. 

The  second  class  of  evolutions  which  is  changing  from  one  formation 
to  another,  deserves  our  next  consideration,  and  it  is  to  these  I  would 
deBire  especially  to  draw  attention. 

The  new  code  ^of  evolutionary  signals  is  based  upon  a  principle 
analogous  in  some  measure  to  that  employed  for  the  movements  of 
bodies  of  men  in  tho  field  ;  this  has  been  not  inaptly  styled  the  rectan- 
gular principle,  and  thus  nearly  the  whole  of  these  evolutions  are  made 
by  making  one  or  two  rectangular  movements  to  change  the  formation, 
in  other  words,  to  alter  course  eight  points  to  starboard,  and  then 
eight  points  to  port,  and  vice  versd — of  course  by  divisions  or  sub- 
divisions in  succession  or  simultaneously,  according  to  the  evolution 
required. 

I  will  take  an  example  to  illustrate  my  meaning.  The  Admiral  having 
come  out  of  port  in  single  column  line  ahead,  desires  immediately  to 
alter  this  formation  of  his  Fleet,  from  single  line  to  columns  of  divisions 
in  line  abreast,  by  turning  to  port.  The  signal  being  hauled  down 
(which  is  always  the  sign  that  the  evolution  is  to  be  commenced) 
Fleet  numbers  Nos.  1, 4,  7,  and  10,  as  shown  in  the  diagram  (Plate  xxiii, 
fig.  1),  will  turn  together  eight  points  to  port,  followed  in  their  wakes 
by  the  respective  ships  of  their  divisions — a  particular  flag  which  is 
always  used  upon  these  occasions  by  the  leaders  of  divisions  regulating 
the  movements  of  their  own  divisions.  When  the  whole  Fleet  is 
thus  divided  into  four  divisions,  steering  eight  })oints  to  port  of  their 
original  amrse, — but  now  in  fine  abreast, — the  whole  of  the  ships  return 
to  their  original  course  simultaneously,  and  thus  the  evolution  is  com- 
pleted. 
There  was  no  evolution  of  this  description  in  the  old  code  of  1859 
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though,  of  course,  such  a  formation  as  the  above  could  have  been  made 
by  a  series  of  signals  and  corresponding  movements. 

Let  me  take  another  example,  which  will  compare  with  the  old 
system.  In  that  code,  when  the  Admiral  desired  to  form  single  column 
in  line  a-head,  ships  being  in  line  of  bearing  or  in  line  abreast,  and 
formed  in  three  divisions  or  columns,  (see  Plate  xxiii,  fig.  5),  Nos.  1, 5, 9, 
Fleet  numbers  leading ;  the  centre  continues  its  course  at  slow  speedy 
or  small  sail ;  the  starboard  or  first  division  would  alter  course  by 
bearing  up  under  steam  or  under  all  sail,  to  arrive  ahead  of  the  centre 
division,  and  the  ships  of  the  third  division  or  rear  squadron  would 
tack  if  under  sail  or  alter  course  under  steam,  so  as  to  arrive  in  the 
wake  of  the  centre  squadron.  Now  let  us  take  the  new  code  (see 
Plate  xxiii,  fig.  6)  and  propose  to  perform  the  same  evolution :  the  ships 
of  starboard  wing  column,  or  first  division,  continue  on  their  course,  and 
those  of  the  remaining  columns  pf  divisions  turn  together  to  starboard, 
and,  preserving  their  formation^  resume  the  original  course^  so  as  to 
arrive  in  the  wake  of  the  Icculing  colunm. 

I  am  not  at  liberty  to  make  aUusion,  except  in  a  general  way,  to  the 
evolutionary  signals  or  the  forms  by  which  they  are  carried  out,  but  I 
will  suppose  one  more  case  to  illustrate  how  a  change  from  three  divi- 
sions or  columns  to  two  divisions  would  be  effected. 

In  practice  it  is  found  more  convenient  to  break  up  the  second  or 
centre  division,  and  the  evolution  would  be  performed  in  this  manner 
(see  Plate  xxiii,  fig.  7)  : — The  headmost  ships.  Fleet  numbei-s  5  and  6, 
would  turn  eight  points  to  starboard,  and  when  arrived  in  the  wake  <A 
the  first  division,  would  then  resume  their  course  by  turning  eight  points 
to  port.  At  the  same  time,  numbers  7  and  8  would  turn  eight  points  to 
port,  and  when  arrived  in  the  wake  of  the  third  division,  would  turn 
eight  points  to  starboard,  and  thus  complete  that  evolution. 

The  wliole  of  these  evolutions  being  performed  upon  a  principle 
which,  if  borne  continually  in  mind,  it  will  be  found  comparatively  easy 
to  determine  at  once  what  is  necessary  to  effect  any  alteration  in  the 
formation  of  the  Fleet  the  moment  a  signal  is  made. 

The  next  class  of  signals  under  the  head  of  "  Changing  Direction  of 
Columns,"  allude  especially  to  the  bow  and  quarter  line  formation, 
which  maj'  be  at  the  desire  of  the  Commander-in-Chief,  4,  5,  or  any 
other  number  of  points  to  suit  his  purpose,  and  one,  two,  or  three 
divisions  may  be  thus  disposed,  and  these  may  be  on  the  starboard  or 
port  quarter  of  leader,  or  the  whole  may  be  ordered  to  form  on  the  bow 
and  quarter  of  the  leading  ship  (Plate  xxiii,  fig.  8).  Another  variation  of 
the  same  form,  and  which  has  found  some  favour  of  late  days,  viz.,  the 
wedge  shape,  is  readily  produced  by  the  signal  to  form  starboard  and 
port  quarter  fines  on  the  leader. 

If  while  the  ships  are  in  this  position  the  Admiral  desires  to  alter  the 
course  of  his  squadron  eight  points  without  altering  their  formation,  he 
would  make  signal  to  that  effect,  and  the  evolution  would  be  carried 
out  by  the  leading  ship  altering  her  course  the  required  number  of 
points,  and  those  on  her  two  quarters  gradually  decreasing  and  increas- 
ing their  speeds,  so  as  to  come  to  their  required  positions  with  as  little 
delay  as  possible,  but  should  he  signalize  that  the  course  of  the  Fleet 
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was  to  be  altered  simultaneously  eight  points,  j^ou  will  observe  that  in 
this  case  the  entire  figxu^  would  be  changed,  and  in  practice  I  found 
that  when  this  was  tried,  if  even  one  ship  got  out  of  position,  with 
regard  to  the  rest  of  the  squadron,  it  was  very  likely  to  throw  the 
whole  Fleet  into  confusion,  particularly  if  in  close  order,  and  it  was 
very  puzzling  to  say  where  that  ship  ought  to  go,  the  appearance  of 
their  relative  positions  being  so  much  altered. 

To  assist  the  Officers  of  the  watches,  and  indeed  myself  in  such  cases 
as  that  suggested,  I  devised  a  tactic  board,  which  I  have  brought  here 
this  evening,  and  a  larger  copy  is  exhibited  to  illustrate  its  uses.  Let 
me  refer  to  it  for  this  example  (Plate  XXII,  fig.  3) : — Here  is  the  position 
of  the  squadron  in  wedge  shape  formation — steering  north :  now  the 
Admiral  makes  the  signal,  *'  alter  course  in  succession  eight  points  to 
starboard,"  by  turning  the  centre-board  eight  ix)ints,  the  formation,  it 
will  be  seen,  is  unafiFected,  and  though  the  bearings  from  each  other  are 
altered  in  name,  the  relative  bearings  remain  the  same — the  squadron 
steering  east. 

The  signal  now  **to  alter  coui-se,  together  or  simultaneous^,  four 
points  to  port,"  changes  the  whole  aspect  of  the  squadron  (see  the 
light  outline  of  ships  in  the  figure),  and  if  Fleet  number  8  should  get 
into  difficulties,  without  reference  to  some  such  diagram-board  as  this, 
he  is  likely  to  hesitate  as  to  his  j)roper  whereabouts,  and  in  the  mean 
time  he  might  mislead  others.  Now  I  will  suppose  another  change. 
"Alter course  together  ten  points  more  to  port,"  and  now  the  variation 
is  again  easily  adjusted  by  the  reference)  to  the  board ;  *'  two  points  more 
to  port"  and  the  squadron  is  formed  in  the  figure  known  amongst  naval 
tacticians  as  ''  Cornwallis's  retreat."  Whilst  upon  the  subject  of  this 
board  I  may  say  that  all  evolutions  arc  very  much  assisted  by  a  con- 
tinual reference  to  the  diagrams,  which  are  altered  on  the  board,  the 
little  cardboard  vessels  with  fleet  Nos.  being  fixed  with  pins,  at  each 
change  of  signal  are  shifted  with  facility,  and  it  then  becomes  a  guide 
to  the  Master  or  Officer  in  charge. 

The  lines  crossing  each  other  at  right  angles  in  the  revolving  centre- 
board are  supposed  to  be  at  two  or  four  cables  apart,  as  most  con- 
venient. 

On  the  margin  of  the  square  board  are  marked  the  compass  points, 
and  the  blank  space  is  filled  up  with  a  few  maxims  of  moment. 

The  "  course  of  the  P'leet "  may  be  altered,  as  shewn  in  the  last 
figure,  from  one  to  sixteen  points  whilst  retaining  position ;  by  due 
reference  to  bearings  and  distances,  there  are  some  refinements  by 
which  the  new  figure  may  be  more  rapidly  attained,  but  which  it  is 
hardly  necessarj'^  to  allude  to  here. 

All  the  usual  signals  for  keeping  in  close  or  open  order,  nearing  the 
Admiral  or  a  particular  ship,  and  in  assigning  or  altering  stations,  are 
coded  together,  so  little  difficulty  is  experienced  by  him  who  directs  or 
those  who  obey,  in  referring  to  the  new  signal  books. 

Amongst  miscellaneous  evolutions  was  one  (often  practised  in  the 
Mediterranean)  for  changing  columns  or  divisions,  whereby  the  star- 
board or  weather  column  was  made  to  become  the  port  or  lee  column. 
This  was  effected  b}"-  the  leaders  of  each  column,  followed  simultaneously 
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by  the  respective  ships  of  their  columns,  putting  their  helms  over  at 
the  same  moment,  bo  as  to  pass  one  another  on  their  port  sides,  aud 
having  thus  crossed  each  other  at  midway  between  their  original 
distances,  returning  back  to  then*  first  course,  so  as  to  assume  the  same 
distance  of  columns  as  that  established  before  the  evolution.  (Sec 
Plato  XXIII,  fig.  9.) 

Another  mode  of  performing  the  same  interchange  of  positions  can 
bo  effected  by  one  column  gouig  asteni  of  the  other,  and  when  all  are 
in  hne,  then  the  other  column  would  alter  its  course,  and  take  up  the 
position  originally  occupied  by  the  first.  When  a  squadrou  or  tieet  is 
formed  in  close  order,  and  evolutions  are  being  rapidly  performed,  any 
casualty  to  a  single  ship,  either  in  her  engine-room,  or  with  her  steering 
gear,  may  prove  of  gi'eat  inconvenience,  if  not  danger,  to  other  ships, 
unless  timely  warning  be  given.  Of  course  the  Commander  of  sudi 
vessel  would  immediately  communicate  to  the  Commander-in-Chief  by 
signal  that  he  was  disabled ;  this,  however,  would  take  some  time,  anSi 
vessels  in  the  immediate  vicinity  w^ould  run  some  risk  of  collisicHL 
This  sort  of  accident  occurred  once  to  the  "  Royal  Oak,"  in  the  Medi- 
terranean squadron,  while  we  were  in  close  order.  Her  tiller  ropes 
carried  away,  she  was  at  once  unmanageable,  and  the  ships  in  company 
wondered  at  her  erratic  motions. 

Now  I  would  suggest  that  it  should  be  a  standing  order  in  a  Fleet, 
that  when  an^i:hing  of  this  sort  took  place,  the  ship  thus  disabled 
should  immediately  turn  on  her  steam  whistle,  and  keep  it  sounding  as 
a  warning  to  the  rest  of  the  squadron,  until  she  was  clear  of  all 
dangerous  proximity. 

Lord  Clarence  Paget  was  in  the  habit  of  assembling  the  Ca])tain8  of 
his  Squadron  on  board  his  Flag-ship  before  evolutions,  and  after  tht'V 
returned  to  port,  and  sometimes  when  the  weather  was  suitable  at  sea, 
to  receive  suggestions  from  them,  and  remarks  upon  the  exercises  they 
had  been  performing.  I  think  that  considerable  benefit  to  the  service 
accrued  from  this  interclian^e  of  experiences. 

Tliere  was  another  custom  in  the  Mediterranean  squadron,  institut^nl 
by  the  Commander-in-Chief,  which,  though  it  has  nothing  to  do  witli 
*' naval  tactics"  in  the  general  acce})tati()u  of  the  term,  I  think  may  be 
quite  worthy  the  imitation  of  others.  On  our  days  for  shot  ])ractice  at 
a  target  with  great  guns,  a  floating  target  used  to  Ix?  towed  astern  of 
the  liagsliip  at  a  convenient  distance,  and  the  ships  of  the  stpiadron 
were  directed  to  range  up  in  succession  at  tlie  number  of  yards  indi- 
cated l)y  signal,  and  thus  deliver  their  fire  at  the  mark.  The  Admiral 
could  then  observe  from  the  i)oop  of  the  ship  the  precision  of  thing 
from  each  vessel,  a  (iuick-sighted  Ollicer  noted  every  shot,  and  a 
table  of  the  result  was  afterwards  lithographed  aud  circulated  in  the 
squadron. 

In  tlie  Channel  F1(h4,  Admiral  Warden  adopted  a  jdan  of  exercising 
with  the  steam  launches,  a  very  useful  and  economical  way  of  instruct- 
iiji;'  the;  junior  Ollicers  in  **  naval  tactics." 

Should  the  opj)ortunity  ever  occur  for  asseni])ling  a  flotilla  of  gun- 
boats in  the  Channel  for  similar  exercise,  1  believe  much  instruction 
might  thereby  be  gained,  and  if  Ollicers  on  half-pay  might  be  alluwetl 
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to  take  that  opportunity  of  "  keeping*  pace  with  the  times,"  there  would 
be  numbers  who  would  doubtless  gladly  avail  themselves  of  the  occa- 
sion. 

I  fear  I  have  extended  my  paper  already  beyond  the  usual  limits  of 
an  evening  reading,  but  I  can  hardly  close  without  an  allusion  to  that 
mode  of  fighting  at  sea  which  must  be  a  very  marked  feature  in  all 
fnture  naval  engagements.  It  will  be  readily  understood  I  allude  to 
ramming  an  enemy.  The  preparation  of  a  ship  when  going  into  battle 
with  the  view  to  receive  or  impart  blows,  would  be  the  first  considera- 
tion, and  there  would  be  the  proper  arrangement  of  top-gear  and  bow- 
sprit. I  cannot  particularize  these  preparations  without  infringing  on 
the  matter  contained  in  a  confidential  report,  which,  witK  other  Captains 
of  the  Fleet,  I  was  required  to  forward  to  their  Lordships ;  but  here  will 
be  more  properly  discussed,  and  I  hope  my  brother  Officers  will  offer 
opinions  upon  this  matter,  as  to  the  best  formation  of  a  Fleet  to  receive 
the  shock  of  an  enemy's  rams,  or  to  act  offensively  in  this  fashion. 

There  is  no  signal  or  diagram  which  shows  how  a  Fleet  could  be 
readily  placed  in  the  fonn  which  it  occurs  to  me  would  be  the  best 
when  not  taking  the  initiative,  but  let  us  suppose  the  Fleet  Was  formed 
in  two  columns  or  divisions  in  open  order  steering  north,  and  on  star- 
board hue  of  bearing. 

The  enemy  are  seen  coming  down  on  the  port  beam.  If  the  Admiral 
were  to  make  the  signal  "  alter  course  together,  8  points  to  port,"  the 
result  would  be  a  double  lino  abreast,  which  in  effect  would  appear 
like  a  single  undulating  or  deeply  serrated  line,  there  would  be  a  suffi- 
cient distance  between  the  ships  to  admit  of  each  vessel  being  steered 
80  as  to  avoid  the  enemy's  rams,  and  at  the  same  time  they  would  be 
in  the  best  position  when  the  shock  was  over  for  returning  at  once  to 
their  original  course,  and  pouring  a  raking  fire  into  the  enemy's  sterns. 
Again,  if  the  British  Admiral  desires  to  take  the  initiative,  then  I  should 
suggest  the  wedge  formation  in  three  or  four  divisions,  according  to  the 
numbers  in  his  Fleet,  and  I  fancy  this  would  prove  the  best  form  for 
dividing  an  enemy's  squadron. 

In  closing  these  remarks  upon  '*  naval  tactics  "  of  the  present  day,  I 
must  again  reiterate  that  I  do  not  pretend  to  advance  much  that  is 
original,  but  rather  to  quote  experiences,  and  to  invite  discussions,  the 
former  not  altogether  without  use,  if  only  to  give  basis  upon  which 
argument  may  be  encouraged  and  opinions  eHcited. 

Commander  Colokb,  R.X.  :  I  do  not  know  that  I  can  better  snm  np  at  the  com- 
mencement of  my  remarks  my  impressions  of  the  paper  we  hare  heard,  than  by 
saying  that  I  believe  Captain  InglcGeld  has  said  notliing  in  which  I  do  not  thoroughly 
agree  with  him  from  first  to  last ;  therefore,  as  to  offering  any  criticisms,  I,  of 
course,  hare  none  to  offer.  I  ajrce  with  him  in  the  remark  he  made  at  the  com- 
mencement of  his  lecture,  that  Naval  tactics  are  a  science  and  must  bo  made  a  studt/f 
and  it  must  the  more  be  made  a  sfudt/,  because  in  the  nature  of  things  the  practice 
we  can  get  with  ships  at  sea  will  be  confined  to  a  small  number  of  Officers.  On  the 
outbreak  of  war,  however,  the  whole  Navy  may  be  suddenly  called  on  to  deal  with 
qnefltions  of  large  fleets,  therefore,  those  Officers  who  have  the  leisiux)  to  do  it,  should 
make  a  study  of  the  theory  of  the  subject,  in  order  to  be  ready  when  the  time  comes 
for  the  practice.  I  also  quite  agree  with  his  remark,  that  in  making  steam  the  basis 
of  jonr  tactics,  you  should  n©t  omit  the  consideration  of  working  your  fleets  under  sail 

2  M  2 


498  NAVAL  TACTICS,   ETC. 

on  the  same  principle  As  to  tlie  position  of  the  Commander-in-Chief,  I  also  a^:ain 
agree  with  him  in  thinking  that  the  Commander-in-Chief  must  in  these  days  be  free 
from  the  trammels  of  keeping  in  a  particular  position  ;  he  must  be  allowed  to  take 
his  position  wherever  he  thinks  proper,  without  running  any  danger  whatever  of 
throwing  out  the  movements  of  tlic  fleet,  or  being  su{)posed  to  be  the  real  point  for 
concentration.  With  regard  to  the  use  of  "rams,"  it  is  quito  a  sign  of  the  times 
that  since  I  had  the  honour  of  being  the  first  (I  think)  to  bring  forward  the  subject 
in  this  lecture-room,  some  two  and  a  half  or  three  years  ago,  five  or  six  Officers  Ittve 
spoken,  just  as  strongly  as  Captain  Ingleiield  has,  in  their  favour.  I  have  no  doubt 
wliatover  in  my  own  mind  that  the  "  ram  "  is  to  be  the  weapon  of  the  future  for 
naval  attack  and  defence.  The  question  is,  whether  the  *'ram  '  will  be  most  efficient 
for  opening  up  the  attack,  or,  as  the  bayonet  is  on  shore,  for  the  finishing  touch. 
I  think,  myself  that  the  proper  time  to  use  the  ram  is  at  the  commencement,  because 
I  look,  not  so  much  to  the  material  efTect  of  the  ram,  to  the  number  of  ships  tbatnur 
bo  destroyed  by  it,  but  to  its  moral  effect — the  amount  of  nerve-disturbance  created 
in  a  fleet  by  the  chance  of  being  rammed  ;  and  I  should  wish  to  produce  that  nerre- 
disturbance  as  soon  as  possible.  After  the  fleet  is  well  engaged,  it  appears  to  me 
that  the  opportunity  for  ramming  will  not  be  great,  because  you  must  nave  speed  to 
damage  a  ship  seriously  with  the  ram  ;  and  when  the  fleet  is  in  the  mel^e,  any  outside 
ship  coming  as  a  ram  would  have  more  or  less  difficulty  in  picking  out,  in  the  smoke, 
the  object  tliat  she  is  going  to  attack.  But  at  the  commencement  of  the  actioni 
where  half  a  dozen  rams  are  despatched  in  front,  of  course  thev  have  nothing  bat 
the  enemy  before  them  ;  they  cannot  hit  a  friend,  they  have  notning  to  do  but  to  go 
straight  on.  It  has  been  a  gratifying  circumstance  to  me  to  hear  Captain  Inglefield 
speak  in  such  favourable  terms  of  the  new  signal  books,  I  having  had  a  little  to  do  witk 
them.  Of  course  it  was  a  labour  of  considerable  difficulty,  as  every  naval  Officer  will 
allow,  and  it  is  a  satisfaction  to  know  that  Captain  Inglefield  s  opinions  are,  I  beliere, 
generally  held  by  those  Oflicers  who  have  had  experience  of  them,  and  it  will  be 
gratifying  to  Sir  Sydney  Dacrcs  to  know  that  the  course  he  recommended  in  reference 
to  this  troublesome  question  has  resulted  in  a  successful  issue.  I  think  the  exercioe 
with  buoys — making  ships  turn  in  the  figure  8 — a  first-rate  arrangement.  I  do  not 
know  any  other  plan  whereby  a  Captain  could  get  sufficient  knowledge  of  his  ship's 
turning  powers  to  the  same  extent  as  bv  this  arrangement.  Properly  speaking  vou 
require  for  tactical  purposes  to  work  with  otlier  shii)8,  and  to  compare  your  tuminir 
powers  with  tlicirs  ;  and  until  you  have  tliorouglily  mastered  tlie  turning  powers  of 
your  own  ship  per  se,  you  arc  hardly  in  a  proper  position  to  dctenuiue  her  relatirc 
turning  powers  with  those  of  the  ships  near. 

I  am  sure  all  the  members  at  this  meeting  must  liavo  been  struck  with  the  number 
of  new  terms  that  have  been  imjKH'tcd  into  the  signal  book.  Captain  Inglefield  ii 
evidently  very  familiar  with  Iheni,  but  I  am  afraid  many  members  who  Iwve 
not  had  the  same  experience,  may  have  found  a  diflicidty  in  following  him  ;  the  fact 
is  that  the  whole  of  the  old  terms  have  been  at  once  swept  away  ;  it  was  found  im- 
possible to  keep  them.  As  regards  the  angular  formation  and  the  confusion  which 
has  been  found  to  occur  from  one  ship  getting  out  of  the  formation,  that  was  a]>oiDt 
which  we  discussed  at  a  fonner  meeting,  and  we  decided  that  the  angular  formation, 
for  that  reason,  should  not  be  assumed  except  with  a  squadron  whii^h  was  thoroufiblj 
trained  in  the  use  of  it.  It  is  doubtless  a  very  good  Ibnuation  for  some  puriwses, 
but  it  is  extremely  difficult  to  retain  and  to  mana-uvre  m. 

Captain  IIousTOX  Stewakt,  R.N.  :  As  Captain  Inglefield  wislies  to  invite  dis- 
cussion, I  should  like  to  get  an  opinion  expressed  as  to  this  "rannning."  We  will 
suppose  that  in  case  of  war  the  JCnglisli  fleet  will  not  be  composed  of  the  same 
material  as  the  fleet  with  which  Lord  Clarence  Paget,  with  his  well-knoi^Ti  ability 
and  zeal  has  attempted  to  carry  out  steam-tactics,  because  it  is  idle  to  talk  of  j->erfect 
steam-tactics  with  vessels  of  diircront  jK^wcrs,  including  the  three-decker  and  the 
small  corvette.  But  we  will  supjw^c  that  the  ships  whicli  are  going  to  receive  thew? 
ram-attacks  are  ships  of  equal  power  and  equal  8j)ced,  and  arc  as  capable  of  as  great 
speed  as  the  fleet  that  is  going  to  attack  them.  If  it  is  the  French  Fleet,  we  know 
that  every  ship  will  be  exactly  alike,  and  that  their  si)eed  will  be  the  same,  conse- 
quently the  Captains  of  those  vessels  will  have  no  difficulty  in  keeping  their  relative 
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positions  in  making  the  attack.  We  hope  and  expect  that  it  will  be  the  same  with 
tile  English  Fleet.  One  fleet  comes  down  at  10  knots,  and  the  other  fleet  goes  at 
10  knots.  How  is  the  fleet  that  is  moving  at  10  knots  to  ram  the  other  fleet  that  is 
also  morins  at  10  knots  ?  I  do  not  imderstand  it.  I  do  not  understand  why  I  should 
be  rammed  if  I  am  going  10  knots  and  the  other  man  is  coming  down  on  me  at  10 
knots.  The  only  two  distinct  cases  of  ramming  that  we  know  of  between  ships,  were 
those  of  the  "  Merrimac  **  and  the  "  Monitor,"  and  the  ramming  of  the  "  Tennessee  " 
in  the  action  ofl*  Mobile.  In  the  latter  case  the  ships  ranmied  and  retreated,  and 
came  on  again,  and  we  are  told  that  the  effect  was  to  strike  the  men  down  at  their 
guns,  and  the  result  was  the  capture  of  one  of  the  yessels.  Those  were  cases  in 
irhich  both  parties  wished  and  tried  to  be  rammed.  But  I  can  hardly  imderstand 
how  two  fleets  composed  of  yessels  of  equal  speed  and  equal  material  can  begin  an 
action  by  ramming  one  another.  I  bare  not  clothed  this  in  elegant  language,  but 
Captain  Inglefield  has  expressed  a  wish  that  the  question  should  be  discussed.  There 
is  only  one  other  remark  I  should  like  to  make.  Of  course  the  two  great  elements  of 
success  gi  a  steam  navy  are  a  well-considered  and  well-devised  system  of  steam-tactics, 
and  also  that  our  fleets  and  squadrons  should  be  composed  of  such  material  that  they 
can  work  effectively  under  steam.  That  point  does  not  rest  with  the  OflBicers  of  the 
M"avy,  but  with  those  who  direct  our  councils.  I  hold  that  every  Commander  of  a  fleet, 
and  every  Captain  of  a  single  ship,  if  he  possesses  the  signal  book,  has  it  in  his  power 
to  bring  himself,  his  Officers  and  his  men  into  practical  acquaintance  with  a  universal 
system  of  steam-tactics  in  the  Navy.  Many  of  us  remember  the  time  when  our  Navy 
oad  no  universal  system  of  gunnery,  when  every  ship  in  the  Fleet  had  her  own 
system  of  gunnery,  and  it  was  a  question  whether  we  should  have  a  universal  system 
of  gunnery.  That  is  all  over  now,  every  ship  in  the  service  has  the  same  system  of 
giinnery.  And  why  should  we  not  have  a  universal  system  of  steam-tactics.  We 
have  our  experimental  squadrons ;  why  cannot  there  be  a  day  in  the  week  when  our 
Officers  can  be  assembled  in  the  cabin  with  the  Captain  and  put  through  all  the 
tactics,  so  that  every  Officer  in  the  ship  may  learn  every  signal  and  every  manoeuvre  ? 
The  thing  is  as  simple  as  possible  if  wo  had  a  well-devised  system  of  tactics.  I  hold 
it  is  a  most  important  vital  point,  that  every  Officer  in  the  Navy  should  be  thoroughly 
instructed  in  the  theory  of  steam-tactics ;  that  must  bo  the  first  thing. 

Captain  Fbehaktle,  R.N. :  In  the  presence  of  so  many  Officers  of  superior  rank,  who 
have  had  more  experience  in  most  matters  connected  with  the  service  to  which  I 
have  the  honour  to  belong  than  myself,  I  feel  some  diffidence  in  asking  any  questions. 
But  I  should  like  Captain  Inglefield,  before  he  replies,  to  be  kind  enough  to  give  us 
a  Uttle  information  on  some  subjects  which  I*  did  not  quite  understand  from  his 

Sper.  In  the  first  place,  we  know  that  there  are  new  steam-tactics,  to  which 
kptain  Inglefield  alluded.  But  I  for  one,  am  not  quite  clear  whether  in  those 
evolutions  of  which  he  spoke,  they  were  performing  those  new  steam-tactics  which 
are  at  present  in  the  signal  book,  that  Captain  Colomb  had  something  to  do  with,  or 
whether  they  were  steam-tactics  which  Lord  Clarence  Paget  was  trying  of  his  own, 
or  were  suggested  to  him  by  other  Officers.  Now  I  am  not  an  old  Officer,  but  I  have 
had  some  experience  in  signals,  and  I  am  very  sorry  that  Captain  Inglefield  was  not 
at  liberty  to  allude  to  them  more  than  he  has.  The  whole  question  of  steam-tactics 
depends  very  much  upon  a  matter  of  detail.  I  may  remark  in  passing,  that  it  has 
been  too  much  the  custom  to  leave  signals  almost  entirely  to  the  Signal  Officer,  or, 
perhaps,  to  the  chief  signal  man,  who  is  necessarily  quite  unacquainted,  as  a  rule, 
with  tho  real  theory  of  tactics.  It  may  be  urged  tliat  it  is  a  division  of  labour, 
bat,  at  the  same  time,  it  very  often  causes  confusion,  for  the  Officer  who  gives  the 
orders  knows  about  tactics,  while  the  man  who  carries  out  the  details  knows  only 
about  the  signals.  One  of  the  commonest  questions  in  fleet  evolutions  used  to  be, 
what  is  the  "  starboard  line  of  bearing  ?"  1  did  not  quite  understand  Captain  Ingle- 
field's  explanation  of  that.  My  impression  is,  that  "  the  starboard  line  of  bearing  *' 
by  the  old  signal  book  was,  that  every  ship  should  be  in  such  a  position,  that 
on  hauling  to  the  wind  on  the  starboard  tack,  and  altering  courses  together,  they 
would  be  in  line  of  battle  on  the  starboard  tack.  The  converse  would  be  the 
case  with  the  port  line  of  bearing ;  the  ships  being  in  line  of  bearing,  no  matter 
what  position  they  bore  from  the  Admiral,  if  they  hauled  to  the  wmd'  together 
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• 

on  tlio  port  tack,  they  would  be  in  line  of  battle  on  tbe  port  tack.      If  thst 
has  been  altered   now,   if  the    starboard  line  of  bearing   means    something  dif- 
ferent,  OS  I  understood,   I  should  like  to  haye  an  explanation   of  it,  because  I 
think  it  makes  a  great  diiference  in  the  question  of  steam-tactics.    I    hare  im- 
dertaken,   to   a  certain  extent,   not   the   defence   of  the   old   system  of  tactics, 
because  I  do  not  think   they  were   at  all   applicable  to  the  present  day,  but  I 
think  it  has  not  been  stated  quite  fairly.    For  instance,  the  wisdom  of  our  anceston 
was  greater  than    to    allow  of  only  one  method  of  line  of  battle,  as  one  might 
have  supposed  from  the  diagram  on  the   wall.      You  can  form  a  lino  of  battle 
in  three  different  ways,  or  even  in  more  than  that,  according  to  the  old  signal  book. 
There  were  diagrams  at  the  end  of  each  signal ;  you  could  form  on  the  ran,  yoa 
could  form  on  the  centre,  and  you  could  form  on  t)ie  rear.     It  would  appear  by  thifc 
diagram,  as  if  by  the  old  signal  book  you  could  only  form  on  the  centre.     (No.)    I 
am  informed  that  that  diagram  is  only  a  representation.     I  would  only  repeat,  that 
by  the  old  system  you  could  form  line  of  battle  on  the  Tan,  and  the  Admiral  might 
l^id  the  Tan  if  ho  thought  proper  to  do  sO.     In  changing  diTisions,  ono  diTiaion  to> 
go  across  to  the  other  side,  and  form  the  other  diTision,  that  is  to  say,  the  starboard 
oiTision  to  form  the  port  diTision,  and  the  port  diTision  to  form  the  starboard 
diTision,  as  Captain  Inglcileld  explained  it,  I  should  like  to  know  whether,  in  the 
now  signal  book  (I  belicTe  they  call  them  now,  first  and  second  dirisions),  they 
change  places,  whether  they  alter  their  names  or  not.    I  haTo  thought  it  right  to 
ask  those  questions,  and  I  hope  they  are  not  out  of  place. 

Captain  Inglefield  :  To  take  the  gentlemen  who  hare  made  remarks  upon  my 
paper  in  the  order  in  which  they  haTe  spoken.  Captain  Colomb  alluded  to  the 
Admiral's  position  in  the  Fleet  of  wliich  I  spoke.  It  is  due  to  him  to  say  that  it 
was  only  tliis  afternoon  that  the  Secretary  of  this  Institution  lent  mo  his  paper 
on  the  Battle  of  Lissa ;  tliis  I  had  not  seen  before,  as  I  was  abroad  at  the  time  it 
was  read.  In  it  I  remark  that  he  exactly  adopted  the  notions  that  I  liare  stated* 
It  is  right  I  should  say  that  I  am  not  the  first  person  to  suggest  that  the  Admiral's 
position  should  be  an  independent  one  with  regard  to  the  line  of  battle.  With 
regard  to  "  ramming,"  Captain  Colomb's  remarks  only  referred  to  those  which  I 
made,  and  with  reference  to  the  difficulty  of  ramming.  But  ns  tlio  ramming 
properties  of  ships,  and  the  use  of  rams  in  a  squadron,  have  been  alluded  to  bj 
another  Officer,  I  will  take  that  subject  up  by  saying  tliat  I  perfectly  agree  with 
that  gentleman  when  he  told  us  that  it  would  be  very  difficult  for  two  (squadrons, 
coming  at  the  rate  of  ten  knots,  to  ram  each  other,  Tcry  difficult  for  tliem  to  strike 
each  other  exactly.  It  is  for  that  tery  reason  that  I  suggest ik1  that  the  rams 
shoidd  be  brigaded  together,  to  act  when  the  enemy  was  paralysed,  either  by  some 
disaster,  or  by  "the  first  shock  of  battle,"  wliicli  was  the  expression  I  made  use  of; 
and  that  it  is  then  1  believe  the  rums  will  be  more  useful  than  if  they  were  to  be 
the  leaders  of  the  Fleet.  At  the  commencement  of  the  action,  every  Hhip  bt»ing  in 
her  best  trim,  having  her  fidl  power,  and  able  to  steer  i)erfectly,  it  will  be  very  easy 
to  my  mind  to  avoid  the  blow  of  any  ram  that  is  dearly  directed  towartls  your 
ship.  But,  on  the  other  hand,  when  a  sliip  has  been  disabled  or  paralysiMl  by  a 
broadside,  or  by  something  which  has  hapj)cncd  on  board  of  her  with  the  first 
collision,  it  is  then  that  1  think  the  ram,  not  having  been  engaged,  in  a  per- 
fectly cool, — almost  cold-blooded  manner, — may  run  steatUly  into  another  ves«*l, 
because  she  has  all  the  chances  on  her  side,  while  the  other  is  i^>m|)ftrativelj 
helpless.  There  I  agree  with  iliat  gentleman,  and  I  agree  with  him  in  saying  that 
the  rams  ought  to  be  placed  in  the  rear  of  the  squadron.  Another  gentleman 
remarked  that  it  is  hardly  fair  to  talk  of  the  ''Gibraltar"  and  the  "Victoria" 
as  fair  examples  for  exemplifying  tl»e  working  of  a  line  of  battle.  The  "  Victoria" 
was  (^hanged,  before  I  left  the  squadron,  lor  the  "Caledonia;"  and  we  had  at 
last  a  verj'  fair  number  of  iron-clads  with  which  our  evolutions  were  carried  out. 
We  were  out,  I  believe,  on  three  or  four  occasions  when  every  signal  whi«'h  our 
old  signal  book  contained,  was  practised ;  not  once  or  twice  by  the  Admiral, 
but  several  times.  With  regard  to  the  old  signal  book,  I  may  say  that  the  Medi- 
terranein  squadron  had  only  the  old  signal  book ;  while  the  Cliannel  s<pui<lron 
waf  purposely  sent  out  to  practice  the  signals  in  the  new  signal  book.     My  ships^ 


NAVAL  TACTICS,  ETC.  501 

the  "  Prince  Consort'*  and  tho  "  Royal  Oak,"  were  detached  from  the  Mediterranean 
squadron  and  attached  to  the  Channel  squadron  on  purpose  to  make  an  efficient  iron- 
clad fleet.  In  the  Mediterranean  squadron  we  had  the  opportunity  of  testing  the 
old  code  of  signals ;  in  the  Channel  squadron  we  had  the  opportunity  of  testing  the 
new  code  of  signals.  Being  the  leader  of  tho  lee  dirision  on  both  occasions,  I  had 
the  fullest  opportunity  of  seeing  both  systems  thoroughly  tested.  The  practice  of 
naTal  tactics  ought  to  be  carried  out  whenever  an  opportunity  occurs.  Having  been 
on  one  or  two  occasions  desired  by  the  Admiral  in  the  Tagus  to  take  out  the  stream- 
launches  and  go  through  evolutions  in  the  open  wat^jrs  below  Lisbon,  I  found  it 
■was  an  admirable  way,  and  at  a  cheap  rate,  of  teaching  the  younger  Officers  to  practise 
Karal  Tactics.  It  was  with  that  experience  that  I  suggested  how  convenient  it  would 
be  to  allow  Officers  on  lialf-pay  to  assemble  on  board  gun-boats  at  Sheemess  or  Spithead, 
and  giTC  them  that  experience  in  evolutions  which  had  been  gained  by  those  who 
were  m  the  Channel  squadron.  With  regard  to  the  line  of  bearing,  the  meaning  of 
the  expression,  **  the  line  of  bearing,"  has  not  been  altered  in  the  new  signals.  It 
remains  exactly  the  same  as  in  the  old,  and  is  exactly  the  same  as  described  by  the 
gallant  Officer  who  spoke  upon  the  subject. 

The  Ohaibican  :  It  remains  with  me  to  say  a  few  words  before  I  convey  tho 
thanks  which  I  am  sure  the  meeting  will  give  to  Captain  Inglefield.     In  all  that  ho 
has  said  about  the  necessity  for  instruction  in  naral  tactics  to  us  who  are  on  shore,  I 
fully  agree.     I  tliink  it  is  quite  necessary  that  we  should  learn  whilst  we  are  upon 
shore.    Of  course  I  am  speaking  for  others,  as  well  as  for  myself;  and  to  those  who 
are  young  I  consider  it  a  great  advantage  indeed,  to  have  the  opportunity  of  hearing 
an  Officer,  fresh  from  such  drilling  as  Captain  Inglefield  has  gone  through,  with  so 
much  intellect  on  his  part, — I  say  it  is  very  advantageous  hideed,  that  we  should  all 
of  us  be  able  to  learn  from  such  an  Officer  our  lesson  here  in  peace,  which,  shortly, 
ire  may  have  to  practice  should  we  go  to  war.     I  must  also  say  another  thing,  namely 
this,  that  when  war  docs  come,  it  will  not  be  mere  theory.     Of  course,  many  things 
will  be  adopted  roughly  in  practice  which  we  have  hardly  imagined  in  theory ;  and 
among  those  evolutions  which  are  done  rery  well  on  paper,  some  may  be  quickly  done, 
and  some  may  be  done  by  the  rule  of  thiunb  far  better  than  by  right  angles.    But  I 
£9^  convinced  that  the  Fleet  that  is  most  practised  in  evolutions  ^iH  be  the  one  that 
will  be  best  in  position  to  fight  its  battle.     It  is  coming  back,  as  we  must  come  back, 
to  original  ideas.     We  must  remember  the  Roman  word  for  *'  army  "  signified 
"  exercise."     So  it  is  with  the  "  fleet,"  our  word  for  a  **  Naval  Army,"  we  ought  to  be 
exercised  and  drilled  continually ;  and  the  Fleet  which  is  most  thoroughly  drilled  will, 
in  the  day  of  battle,  be  the  best,  as  far  as  that  goes.  Tliat  diagram  (Plate  XXII,  fig.  3) 
seems  to  me  to  be  an  excellent  thing.     It  is  an  easy  way  of  putting  into  the  mind  of 
the  Officer  of  the  watch,  at  a  moment's  notice,  that  which  it  is  his  duty  to  do  instantly; 
because  he  must  act  instantly  in  many  cases,  putting  his  helm  one  way  or  the  other, 
before  he  can  send  down  to  the  Captain,     lie  requires  a  reference  to  the  diagram. 
If  he  has  not  got  the  movement  in  his  mind  beforehand,  of  course  the  ship  may 
■offer  and  he  may  sufler.    That  diagram  will  enable  him  to  put  the  ship  into  position 
at  once.     I  think  it  a  most  excellent  improvement.     With  respect  to  the  position  of 
the  Admiral,  eycry  person  must  have  his  own  opinion  upon  these  subjects.     My  own 
opinion,  as  an  Admiral  who  has  pretty  well  passed  the  service,  is  that  tho  Admiral 
must  certainly  be  detached  from  the  actual  lino  ;  he  must  be  able  to  move  every- 
where.   But  he  must  also  not  be  in  a  tender  or  anything  inferior  of  that  kind ;  he 
must  be  in  a  swift,  first-class  ship,  because  it  is  not  only  that  he  has  to  direct,  which 
is  his  first  duty,  but  wo  must  remember  that  on  him  devolves  much  more  than  that, 
he  has  to  set  the  example  when  it  comes  to  that  melee  which  has  been  spoken  of.    He 
may  send  his  squadron  into  action,  but  he  is  the  person  to  show  the  squadron  how 
to  go  into  action,  and  to  do  it  himself.     He  must  be  the  person  who  must  lead  the 
zeserve  in  the  crowning  attack  ;  he  must  bo  the  person,  as  soon  as  he  has  prepared  all 
the  manccuvres  to  win  the  battle,  who  must  go  into  it  himself.     He  must  do  some- 
thing more  than  look  on.     The  signals  in  action  will  be  very  few,  indeed.    In  our 
old  naTal  actions,  where,  Heaven  knows,  they  had  time  enough  to  think  of  these 
things,  wo  find  tho  signals  made  during  the  action  amounted  really  and  truly  to  only 
two  or  three     If  that  was  the  case  where  there  was  only  the  smoke  of  the  guns,  and 
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not  the  smoke  of  tlie  engines,  what  will  it  be  in  the  present  daj,  when  ships  are 
moving  with  wind  and  steam,  10  and  12  knots  at  eacn  other !  The  whole  thine 
must  be  settled  beforehand,,  and  then  the  Admiral  must  trust  to  the  indiTiduu 
exertions  of  his  Captains  after  ho  has  made  his  general  dispositions.  There  vis 
another  point  mentioned  about  "  ramming."  I  do  not  quite  agree  with  Captain 
Inglefield,  about  putting  the  rams  so  far  astern.  I  hare  not  the  least  doubt  that 
tiiere  will  be  very  great  difficulty  of  ramming  in  the  first  line.  But  supposing  an 
Admiral  puts  his  ships  in  two  efficient  ramming  lines,  I  believe  the  second  line  viU 
be  the  one  that  will  ram.  The  first  attempts  that  will  be  made  will  result  in  con- 
fusion and  melSe  between  the  two  first  ships  that  grapple ;  and  it  is  those  that  come 
up  immediately  afterwards  that  will  be  able  to  act  upon  those  which  are  still 
unscathed,  but  have  lost  their  way  ;  that  is  the  time  for  ramming.  But  I  think  the 
time  for  ramming  will  be  partly  gone,  when  ships  are  totally  disabled.  If  one  ship 
rams  another,  she  is  in  the  greatest  danger  herself  from  tne  second  ast-em  of  the 
ship  she  is  so  ramming.  I  do  not  wish  to  detain  you  any  longer,  but  I  think  we 
must  return  our  best  Uianks  to  Captain  Inglefield  tor  the  admirable  paper  he  has 
given  us.  It  is  an  admirable  lesson  for  us  all.  As  an  Officer  of  the  old  school  of 
tactics,  I  think  it  is  a  very  great  lesson  to  learn  from  a  junior  Officer  who  has  recently 
been  employing  his  mind  and  his  talents  so  well  as  he  has  done. 

Captain  Edmund  Wilson,  R.N.,  explained  models  illustrating  the 
construction  of  an  armour-clad  ship  of  his  invention.  Her  length 
300  feet,  beam  64  feet;  armament  thirteen  12-ton  guns  in  turrets; 
and  four  shell  guns  8  feet  in  length,  and  11-inch  bore;  three  guns 
commauding  every  point  of  the  compass. 


3  pruns  command  every 
point  of  the  compass. 


Concentrated  broadside  from  Ave 
12-ton  guns  and  two  shell  guns. 


3  guns  command  crery 
point  of  the  compass. 


Water  line 


1.  Upper  compartment,  with  the  armour  Blopod  to  22* 
and  showing  chain  mantlet.  2.  Lower  compartment 
wholly  imder  water,  armour  sloped  as  above,  and  then 
closely  packed  with  cork.    3.  Coal  bunkers. 

Draught  of  water,  24  feet. 

Equipment :  A  full-rigged  ship. 

Engine  power:  1,000  horses. 


Transverse  section. 


Captain  Inglefield  :  Is  that  auxiliary  rudder  whicli  I  soc  in  the 
model  before  the  screw  ? 

Captain  Wilson  :  Yes,  before  the  screw.  If  you  want  a  sliip  of 
this  length  to  come  round  very  quickly  you  would  use  the  auxiliary 
rudder. 
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The  Chairman  :  The  principal  advantage  of  your  system  is  putting 
the  iron  on  the  inside,  and  the  wood  on  the  outside  of  the  vessel,  as 
if  she  were  a  wooden  ship? 

Captain  Wilson  :  She  is  a  composite  ship,  with  iron  inside,  and  wood 
outside  in  contact  with  the  water.  She  has  thus  all  the  rigidity  of  an 
iron  ship,  with  the  advantages  of  a  wooden  ship,  as  far  as  relates  to 
her  bottom  keeping  clear  of  weeds,  &c. 

The  Chairman  :  What  would  be  her  power  of  ramming  ?  Does  she 
ram  with  an  iron  or  a  wooden  stem  ? 

Captain  Wilson  :  The  stem  would  be  of  wood,  protected  with  an 
iron  face  ;  this  part  fpoiuting]  would  be  filled  in  solid. 

The  Chairman  :  Have  you  thought  of  the  accommodation  inside  for 
stores  and  men,  for  the  habitat  of  the  ship  ? 

Captain  Wilson:  Yes,  she  has  everything  that  a  ship  of  the 
usual  breadth  has.  My  ship  is  4  feet  broader  than  one  of  her  length 
generally  is ;  she  is  in  fact  one  ship  inside  another.  There  is  one 
more  point  I  should  like  to  show  you  with  regard  to  *'  ramming." 
In  consequence  of  the  form  of  her  midship  section,  owing  to  her 
extra  breadth,  Mr.  Beed's  present  ram-stem,  as  represented  by  this 
model,  on  striking  her,  would  not,  as  you  see,  take  the  bilge  at  all. 
Of  course  the  only  part  where  a  ram  could  do  any  damage,  would 
be  under  the  armour.  With  an  ordinary  ship,  the  ram  would  go 
right  into  her ;  but  with  this  ship  of  mine,  with  external  wood,  and 
with  internal  armour,  the  ram  would  not  damage  her. 

The  Chairman  :  We  are  much  obliged  to  you  for  bringing  these 
models,  and  explaining  them  to  us.  I  do  not  know  that  we  should 
agree  with  you  in  all' the  details,  and  I  regret  that  we  have  not  more 
time  to  consider  them,  as  there  is  a  gentleman  who  wishes  to  show 
us  a  filter  of  his  invention. 


Mr.  W.  B.  Lord,  R.A. :  The  filter  which  I  am  about  to  show  you,  is  the 
result  of  some  little  experience  in  roughing  it  in  wild  countries.  It  has 
80  happened,  that  in  the  course  of  my  wanderings,  I  have  been  placed 
in  positions  where  the  water  was  particularly  bad ;  this  induced  me  to 
turn  ray  attention  to  make  something  that  would  constitute  a  rough 
and  ready  filter  for  men  on  service,  for  the  explorer,  the  naturalist, 
and  the  emigrant,  to  have  always  at  hand,  to  be  able  to  use 
it  for  a  variety  of  purposes,  and  by  its  aid  to  get  water  com- 
paratively good  for  drinking  purposes.  The  filter  is  simply  a  pint  cup 
composed  of  block  tin.  In  it  a  man  can  boil  a  little  tea,  as 
well  as  use  it  for  ordinary  drinking  purposes.  In  it  I  carry  a 
small  tube, — this  which  I  now  show  you,  is  of  vulcanized  india- 
rubber, — but  those  which  I  shall  have  made  for  issue,  will  be  of 
leather.  Vulcanized  india-rubber,  strangely  enough,  undergoes  a  sort 
of  disintegration  on  being  subjected  to  a  tropical  sun ;  why,  is  hard 
to  say,  because  vulcanized  india-rubber  exposed  to  an  equal  degree 
of  heat  in  an  oven  is  not  affected,  as  it  is  by  the  action  of  the  sun ; 
I  shall  therefore  employ  leather.      When  you  want  to  use  it,  you 
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pot  the  filter  in  the  water,  and  on  exhausting  the  air  by  snction  yon 
perceive  that  in  a  very  short  time  I  get  a  cnp  of   clear  water. 

[Mr.  Lord  exhibited  thia  practically.]     The  water  has  to  pass  through 
a  stuffing-box,  which  contains  a  small  piece  of  sponge,  little  pieces 


:^==^, 


of  woollen  or  cotton  material, — even  mosa  or  powdered  fibre  from  a 
tree  will  answer  the  desired  end.  When  the  stuffing  gets  soiled, 
you  have  only  to  take  it  out,  wash  it,  and  put  it  in  itgain,  Thwe 
is  in  tlie  filter  a  little  hollow  conatitutiiig  a.  kind  of  grating,  which  I  call 
grating  No.  I.  After  passing  through  it,  the  water  lias  to  pass  through 
a  second.  Both  these  gratings  are  attached  to  tlie  stuffing-lK>x,  which 
is  filled  with  either  hair,  matting,  wool,  or  cotton.  Supposing  yoa 
arrive  at  a  deep  pool,  where  it  is  difficult  to  get  height  suflicient  for 
you  to  operate  witli  it  as  a  syphon,  you  have  only  to  exhaust  the 
air  reiwatedly  to  get  as  many  pints  of  water  as  you  want ;  but  if 
you  can  dip  the  water  up  in  a  pail,  and  then  exhaust  tho  air,  the 
tube  will  act  as  a  syphon  [showing].  My  object  in  using  sponge 
is  to  get  rid  of  tho  insect  larva,  ova,  insects,  and  the  particles 
of  decomposed  and  other  matter  which  one  finds  in  the  water* 
of  tropical  climates.  On  umny  occasions  I  have  had  to  make  all 
sorts  of  makeshift  filters.  In  the  Crimea,  1  took  a  wine  bottle, 
knocked  the  bottom  out,  put  a  piece  of  sponge  into  tho  neck,  hun^ 
it  up,  and  made  the  water  filter  downwards ;  that  kind  of  filter,  how- 
ever, is  inconvenient  to  carry  about  with  you.  Another  way  was  to 
take  a  bunch  of  grass,  twist  it  into  a  coil,  turn  it  down,  and  allow 
the  water  to  ran  in  at  the  npper,  and  out  at  the  lower  end;  but 
that  was  a  rough  system  of  filtering.  Agaiu,  I  used  to  get  a  piece  of 
the  ordinary  cloth  of  the  country,  put  it  loosely  over  the  top  of  a 
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pot,  and  pour  water  through  it.  With  this  new  filter  I  shall  have  no 
such  difficulties.  I  should  carry  it  in  one  of  my  holsters,  or  in  my 
pocket,  and  it  would  be  always  at  hand  for  use. 

The  Chairman  :  Is  there  any  charcoal  in  that  filter  ? 

Mr.  Lord  :  There  is  no  charcoal  in  this ;  but  I  should  recommend, 
where  you  really  have  very  bad  water,  that  a  common  bag  or 
net  of  charcoal  should  be  put  into  the  pail  when  you  can  carry 
one.  Nearly  all  those  filters  which  are  made  with  the  view,  as 
it  is  supposed,  of  freeing  water  by  chemical  disinfectants,  must 
as  a  matter  of  necessity,  be  very  slow  in  their  action;  for  until 
water  is  subjected  for  some  considerable  time  to  the  action  of 
any  antiseptic,  it  cannot  be  influenced  by  that  antiseptic.  It  is  not 
simply  the  running  of  a  stream  over  charcoal  that  frees  that  stream 
from  impurities ;  it  is  the  long-continued  contact  with  charcoal  that 
frees  it.  Therefore,  where  you  have  a  vessel  which  you  wish  to  fill 
instantly  on  the  march,  charcoal  would  not  do  that  which  the  public 
supposes  it  does ;  it  has  not  tiine  to  do  it.  I  quite  admit,  that  if  you 
have  a  large  vessel  filled  with  charcoal,  and  it  has  time  to  act,  it 
would  be  very  desirable,  but  when  you  are  on  the  march,  and  want  a 
draught  of  water  at  a  moment's  notice  to  save  life,  you  will  not  find 
charcoal  of  much  use. 

Captain  Colohb,  R.N. :  What  is  the  cost  of  jour  filter? 

Mr.  Lord  :  It  may  cost  possibly  a  shilling  or  eighteen  pence  for  one  made  of 
block  tin.  I  think  the  original  one  I  made,  cost  me  fourteen  or  fifteen  pence ;  it 
was  made  of  common  tin  solderedj  but  I  shotdd  recommend  those  made  of  block 
tin  as  being  the  most  serviceable. 

Major-General  Boileav,  F.R.S.  :  It  appears  to  me  that  the  invention  submitted  to 
1}ie  meeting  is  one  well  worthy  of  general  introduction.  It  is  not  the  first  portable  filter 
made  use  of,  because  a  largo  number  of  carbon  filters  were  made  and  sent  out 
to  India  for  the  use  of  the  soldiers.  They  were  made  much  in  the  same  way  aa 
this  ;  there  were  blocks  of  composition,  to  which  there  were  long  tubes  attached ; 
they  were  thrown  into  the  water  that  was  often  very  dirty,  and  by  suction,  water 
was  produced  that  was  drinkable.  The  great  advantage  of  this  filter  is,  not  only 
its  simplicity,  but  the  very  many  piuposes  to  which  it  can  be  applied.  Of  all 
■imilar  filters  of  this  kind,  it  appears  to  me  that  while  they  supply  one  of  the  most 
urgent  requirements  of  man  in  a  hot  climate — a  draught  of  water  that  is  wholesome 
to  a  certain  extent — none  of  them  chemically  cleanse  the  water  from  that  which 
is  prejudicial  to  health.  Of  all  that  I  have  seen,  there  is  not  one  that  answers  the 
purpose  so  well  as  the  one  which  has  been  explained  to  us  this  evening. 

Captain  Burobss  :  Colonel  Beauchamp  Walter,  who  has  served  in  India,  and  to 
wliom  I  showed  that -filter,  thought  it  of  the  highest  value,  and  that  every  soldier 
siioiild.be  supplied  with  one  of  them. 

The  CHAIBM1.N  :  I  am  sure  the  meeting  thanks  Mr.  Lord  for  having  brought  thia 
filter  to  our  notice. 


LECTUEE. 


Friday,  May  22nd,  1868. 
CtiLVERAL  Sir  WILLIAM  J.  CODRINGTON,  G.C.B.,  in  the  Chair. 


ABYSSINIA. 
By  Mansfield  Parktks,  Esq. 


Mr.  Chairman,  Ladies  and  Gentlemen, 
When  the  compliment  of  being  asked  to  give  a  lecture  at  this  Institu- 
tion was  paid  me,  I  was  in  some  difficulty  as  to  the  subject  matter  I 
Kvuld  offer.  There  is  nothing  in  the  military  tactics  of  a  semi-savage 
r^jk"^.  The  British  expedition  now  in  the  country  seemed  the  only  topic 
iippn>priate  to  the  Royal  United  Service  Institution ;  and  that  I  felt  was 
H  tiold  on  which  I  could  hardly  venture,  as  I  could  only  offer  matter 
that  had  already  appeared  in  the  public  press,  not  having  travelled  over 
the  exact  route  to  be  followed  by  our  troops. 

A  member  of  the  Institution,  however,  kindly  suggest<jd  to  me  the 
course  which  I  shall  endeavour  to  follow,  namely,  not  to  interfere  with 
that  most  interesting  topic,  but  to  consider  it  my  part  merely  to  give  a 
s<.»rt  of  introduction  to  a  lecture,  which  it  is  to  be  hoped  will,  before 
[<.>ug,  be  dehvered  by  some  Officer  who  accompanied  the  expedition. 

My  matter  will  therefore  be  rather  ethnological  than  militar3^.  I 
hIiuU  attempt,  so  far  as  limited  time  and  ability  will  allow  me,  to  give 
\\»u  a  general  idea  of  the  country  and  of  the  people  we  have  to  deal 
with,  leaving  to  some  one  better  qualified  the  task  of  telling  you  how 
wo  have  dealt  with  them.  I  may  venture,  however,  to  say  that  the 
v^vcnts  which  have  lately  occuired,  fully  justify  what  I  wrote  of  the 
^»i\ksjH^cts  of  the  expedition  at  the  beginning  of  the  year :  *'  couimandtKi 
'*  us  it  is,  whatever  can  be  done,  will  be  done."  And  I  am  sure  that 
w  hen  we  have  full  details  of  what  has  l)een  done,  it  will  be  agreed  by 
\  h».»<40  most  competent  to  judge,  that  though  we  have  not  had  a  chance 
v4  winning  much  glory  in  actual  fighting,  we  have  done  wonders  in  the 
X  Niuully  important  matter  of  moving  a  large  force  through  a  most  diffi- 
,.^»-  vNHUitry. 

Vt  to  Theodore's  conduct,  I  may  again  quote  myself,  when  I  said 
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that  it  was  impossible  to  calculate  on  anything,  where  "so  much 
''  depended  on  the  whim  of  a  self-willed,  daring,  and  obstinate  half- 
"  savage."  But  in  those  words  I  hardly  conveyed  what  I  meant.  Had 
he  been  an  ordinary  savage,  one  might  have  made  a  pretty  good  guess 
at  what  he  would  be  likely  to  do.  But  I  had  heard  so  much  of  the 
wild,  almost  insane  way  in  which  Theodore  sometimes  acted,  that  I 
felt  that  no  reliance  could  be  placed  on  any  estimate  of  him,  founded 
on  general  knowledge  of  the  ways  and  motives  of  his  countrymen. 
Once,  I  did  venture  to  speculate,  and  lost.  When  the  news  anived 
that  our  troops  had  reached  within  a  few  miles  of  Magdala,  without 
having  met  with  any  opposition ;  that  the  prisoners  were  better  treated, 
and  Mr.  Rassam  freed  from  his  bonds,  I  confidently  asserted  that 
Theodore  would  come  out  and  meet  Sir  Robert  Napier  with  open  arms ; 
express  his  gratification  at  the  high  honour  done  him  by  his  dear  friend 
Queen  Victoria,  in  sending  liim  so  splendid  an  embassy ;  invent  1,000 
excuses  for  the  past,  eat  any  amount  of  humble  pie,  and  invite  his 
Excellency  the  Commander-in-Chief  to  join  him  in  doing  the  same  by 
any  amount  of  raw  or  broiled  meat.  Had  he  done  this, — and  I  know 
many  a  nigger  who  would  have  tried  it, — I  can*t  see  how  Sir  Robert 
Napier  would  have  acted,  in  face  of  the  Government  assurance  that  the 
sole  aim  of  the  expedition  was  to  recover  the  prisoners,  and  that  object 
being  gained,  not  to  interfere  with  the  existing  state  of  affairs  in  the 
country. 

I  cannot  understand  why  Theodore  acted  as  he  did,  and  am  still 
inclined  to  believe  that  he  had  no  intention  of  fighting  till  the  last 
moment,  when  he  did  so  under  the  influence  of  some  fit  of  passion  or 
of  drink.  Possibly,  however,  he  may  have  been  so  hampered  by  rebels 
as  to  have  been  unable  to  act  otherwise. 

As  for  Theodore  himself,  his  real  name  was  Carsai.  He  was  born 
in  Kuara,  one  of  the  westernmost  provinces  of  Abyssinia,  son  of  a 
man  of  no  eminence  or  wealth,  though  claiming  lineal  descent  from 
Menilek,  the  traditional  son  of  Solomon  the  Great,  and  Maqueda,  the 
lovely  Queen  of  Sheba.  After  the  death  of  his  father,  his  widowed 
mother  gained  her  livelihood  by  collecting  kousso,  the  native  remedy 
for  a  national  complaint,  while  the  future  Theodore  picked  up  his  on 
the  roads  as  a  brigand.  In  such  a  career  he  was  naturally  subject  to 
many  turns  of  fortune ;  at  times  hiding  away  alone  ;  at  times  leading 
a  considei-able  band ;  till  at  last  he  gained  such  celebrity  that  a  large 
body  of  men  joined  him,  and  from  brigand  he  turned  rebel,  in  which  new 
cjareer  he  met  the  troops  sent  against  him  so  successfully,  that  the 
daughter  of  Rus  Ali,  then  groat  chief  of  the  Amhara  country,  was  given 
him  to  wife.  These  sort  of  alliances  have  not,  however,  much  effect 
in  producing  peace,  which  was  soon  broken. 

Theodore's  good  luck  never  failed  him,  for  when  he  ought  to  have 
been  beaten,  chance  gave  him  the  victory,  and  four  years  of  continued 
successes  left  him  sovereign  by  conquest  of  all  the  independent  sove-^ 
reignties  of  Northern  Abyssinia.  In  February,  1855,  he  was  crowned 
Theodores,  King  of  Kings,  Emperor  of  Ethiopia,  by  the  hand  of  the 
Coptic  Bishop  of  Abyssinia. 

1  have  seen  it  stated  that  he  assumed  the  name  of  Theodore,  in  pious 
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gratitude,  because  God  had  given  him  the  victory.  I  don't  suppose  he 
was  aware  of  the  meaning  of  the  Greek  word.  He  undoubtedly 
assumed  the  name  on  account  of  an  ancient  popular  tradition  that  an 
Emperor  named  Theodore  should  re-unite  the  old  empire,  and  restore 
its  much-talked-of  ancient  glories.  He  rose  and  fell,  for  his  fall  seems 
to  have  begun  before  our  intervention,  as  many  other  men  have  risen 
and  fallen  before  him. 

Kingdoms,  if  not  the  whole  empire,  as  in  his  case,  have  been  lost 
and  won  in  Abyssinia  from  very  small  beginnings. 

It  is  hardly  a  caricature  to  say  that  men  have  risen  almost,  if  not 
quite,  to  what  might  be  called  a  throne,  at  the  small  cost  of  one  doUar 
or  thereabouts. 

So  it  was  said  long  before  Theodore  was  known  to  fame,  and  his 
career  was  like  that  of  many  who  had  gone  before  him. 

The  old  saying  was  that  a  daring,  active  man,  especially  if  he  had 
the  remotest  possible  claim  to  relationship  with  any  former  chief,  had 
only  to  buy  a  small  drum  and  hire  a  small  boy  to  carry  it,  and  from 
that  commencement  he  might  win  a  kingdom.  First  he  would  waylay 
and  rob  a  few  old  women  on  the  road  to  market,  half  a  dozen  men 
would  join  him  on  the  strength  of  the  loot ;  a  farm-house  phmdered 
would  add  a  dozen  more;  a  hamlet  would  bring  a  score  or  more 
recruits,  and  so  on  in  geometric  progression  till  his  small  boy  and  drum 
grew  into  a  formidable  army,  which  would  cling  to  him  so  long  as  he 
was  successful,  but  desert  him  to  a  man,  if  by  ill-luck  he  met  with  a 
reverse. 

This  is  by  no  means  so  broad  a  caricature  as  it  may  seem  of  what 
has  really  occurred,  or  of  the  native  character.  I  have  always  found 
it  so,  and  was  amused  on  my  return  by  a  great  phrenologist  pronounc- 
ing as  his  first  oj^inion  of  a  very  faithful  native  servant  of  mine  :  ''  He 
will  be  very  faithful  so  long  as  it  is  worth  his  while  to  be  so." 

AVhen  the  news  of  Theodore's  death  anived,  I  again  fell  into  a 
mistake.  1  asserted  boldly  that  he  had  not  committed  suicide,  but  in 
all  ])robability  had  dressed  the  body  of  some  man  who  had  been  shot 
either  by  him  or  by  our  })eople,  in  his  clothes,  and  so  made  liis 
escape  in  disguise.  That  would  be  a  v(?ry  likely  trick  for  him  to  play, 
while  nothing  is  so  unUkely  as  for  a  native  to  commit  suicide.  I  don't 
believe  I  ever  heard  suicide  even  spoken  of,  either  in  Abyssinia  or  the 
adjacent' countries  during  seven  years  travels.  But  I  was  corrected, 
being  told  that  the  body  had  been  identified  by  the  caj)tives.  Sup- 
posing this  to  be  the  case,  and  that  Theodore  died  shot,  I  should  still 
have  been  sceptical  as  to  whose  hand  shot  him,  were  there  not 
goDd  evidence  on  that  ])oint;  1  should  have  thought  itnmch  more  likely 
that  some  one  of  his  followers,  not  being  quite  so  fund  of  lighting  to 
the  death  as  his  master  was,  shot  him  in  order  to  stop  matters.  S) 
we  may  take  leave  of  Theodore  as  an  excej)tional  character,  so  unlike 
the  rest  of  his  race  that  he  will  doubtless  find  a  special  biographer. 

And  now  as  to  his  country — Northern  Abyssinia  is  for  the  most 
part  a  |xjrtion  of  an  immense  table  land,  in  many  places  mountainous, 
but  with  mountains  springing  as  it  wore  from  the  summit  of  one  lar^o 
flat-topped  moimtain.     Some  of  these  standing  isolated  on  the  level,  or 
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in  groups,  are  of  singular  form,  looking  at  a  distance  like  immense 
towers  built  on  the  top  of  artificially  raised  mounds,  so  regular  are 
some  of  them  in  form ;  but  on  nearer  approach,  one  finds  the  tower  to  be 
a  perpendicular-sided  rock,  often  of  great  area,  and  the  mound  to  be  a 
mass  of  debris  which  has  from  time  to  time  fallen  from  it.  These  are 
the  "  Ambas  '*  or  natural  rock  forts  we  have  heard  so  much  of,  and  of 
which  Magdala  is  one.  But  though  perhaps  impregnable  to  native 
troops,  Magdala  cannot  be  compared  to  some  smaller  rocks  for  natural 
strength.  There  are  some  which  can  only  be  entered  by  means  of 
ropes  let  down  from  above. 

The  following  story  may  be  told  of  how  a  Tigre  chief  got  possession 
of  one  of  these  mountains,  which  by  right  belonged  to  him,  but  which, 
being  a  rebel,  he  had  left  in  charge  of  some  monks.  The  monks  having 
collected  great  wealth  and  vast  supplies  of  provisions  there,  were  loth 
to  give  it  up,  and  made  loyal  protestations  of  then*  duty  to  the  ruling 
powers,  their  excuse. 

The  post  was  v«iy  imj)ortant  to  the  chief  at  that  time,  and  the  stores, 
which  were  for  the  most  part  the  revenue  of  his  own  hereditary 
province  collected  in  his  name  during  his  absence,  still  more  important 
for  his  hungry  troops ;  but  in  vain  he  tried  every  scheme  to  get  his  own 
again. 

Force  was  out  of  the  question,  as  the  monks  had  only  to  draw  up 
their  rope,  and  setting  at  defiance  the  l)est  army  in  the  land,  hold  out 
for  a  longer  period  than  any  rebel  troops  could  venture  to  beleaguer 
tbem«  So  the  chief  pretended  hot  to  "care  for  it,  cultivated  the  friend- 
ship of  its  occupiers,  and  even  deposited  some  more  of  his  property  in 
their  safe  keeping. 

After  a  considerable  time,  happening  to  pass  the  mountain,  he 
expressed  a  wish  to  see  the  convent.  The  abbot  granted  his  request 
conditionally  that  no  one  but  his  shield-bearer  should  accompany  him. 
He  mounted,  visited  the  place^  talked  of  sending  more  property,  and 
made  himself  so  agreeable  that  the  reverend  brethren  proposed  some 
refreshment.  He  feared  ho  had  not  time,  must  be  off,  &c.,  &c.,  but 
being  pressed,  at  last  consented  to  accept  their  hospitality.  The  monks 
regretted  they  could  only  offer  him  a  mutton  repast.  That  difficulty 
was  easily  removed.  They  were  not  at  all  averse  to  good  fare,  and  a 
fine  fat  cow  which  the  chief  had  below,  was  ordered  to  be  haiiled  up. 
In  eveiy  p^reat  Abyssinian  house  each  department  has  its  particular 
servant,  who  has  an  indefeasible  right  to  his  particular  perquisite.  I 
have  pubUshed  all  these  details  but  have  not  s})ace  to  give  them  here, 
suffice  it  to  say  that  the  cow  could  not  possibly  be  killed,  or  the  raw 
meat  served,  without  the  presence  of  the  Chieftain's  butcher,  butcher*s 
mate,  server,  and  knife  cleaner.  As  a  matter  of  course,  they 
accompanied  the  cow.  The  convent  beer  was  good,  but  there  was 
first-rate  mead  below,  so  to  please  the  convivially  disposed  brethren,  a 
supply  was  sent  for,  and  brought  up,  accompanied,  of  course,  by  the 
brewer,  pourer  out,  and  waiter.  And  as  the  monks  grew  more 
merry  and  less  wise,  spirits  and  various  other  things  were  suggested 
and  ordered  up  for  their  bcMiufit,  each  arliclo  accompanied  by  its  proper 
attendant.     Drinking  led  to  a  desire  for  music  and  dancing,  so  the 
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chief's  ambilta  or  reed  band  was  sent  for,  and  thus,  one  by  one,  a  good 
party  of  well-armed  men  found  their  way  up,  just  to  please  the  pious 
monks. 

The  chief  said  nothing  till  the  abbot  suggested  that  it  was  getting 
late  and  time  to  break  up,  on  which  he  replied  in  the  tone  of  a  polite 
host,  begging  the  brethren  to  stay  a  httle  longer,  it  was  yet  early,  they 
must  finish  another  jar  of  mead,  but  if  they  must  go,  he  hoped  that  it 
would  not  be  long  before  they  had  another  jolly  evening  together.  The 
drunken  abbot,  monks,  and  lay  brethren  stared  about  them  at  thig 
rather  too  pohtc  invitation,  and  to  their  dismay  perceived,  that  not 
only  they  themselves  had  hauled  up  a  large  party,  but  that  these, 
profiting  by  their  merry-making,  had  in  their  turn  hauled  up  all  th«r 
comrades.  The  monks  began,  some  to  weep,  some  to  bluster,  ea(^ 
according  to  the  particular  stage  of  intoxication  in  which  he  happened 
to  be.  The  Lord  Abbot  swore  he  wouldn't  go,  but  the  chief  persuaded 
him  and  his  brethren,  by  hinting  that  there  was  a  speedier  way  of 
reaching  the  bottom  than  by  the  rope.  • 

Axum  and  Adoua,  the  ancient  and  modern  capitals  of  Tigre,  seem 
to  stand  on  a  plain  with  lofty  hills  rising  from  it,  yet  their  heights 
above  the  level  of  the  sea  are  G,000  and  7,000  feet  respectively. 
Gondar,  capital  of  the  Amhara  country,  stands  rather  higher  than 
Axum,  and  the  lake  Dembea  (or  Tzaua)  is  at  about  the  same  altitude 
as  Adoua. 

The  fact  of  its  being  a  lofty  plateau  is  realised,  when  after  travelling 
for  many  days  over  the  seeming  plain,  you  come  suddenly  on  one  of 
the  deep  valleys  by  which  it  is  intersected.  The  River  Mareb  iQ 
Tigre,  and  the  Taccazy,  whicli  forms  the  natural  boundary  between 
the  Tigre  and  Amhara  countries  are  the  chief  of  these  valley's,  which 
are  sometimes  miles  broad,  descending*  some  thousand  feet  by  steep  rockj 
slopes,  covered  with  jungle,  to  the  broad  river  bed  below ;  sometimes 
comparatively  narrow,  with  perpendicular  rock  sides,  like  vast  rents  in 
the  ground.  The  mountains  of  Simyen  spring  from  the  west  bank  of  the 
river  Taccazy,  their  highest  peak  rising  15,000  feet  above  the  level  of 
the  sea  and  12,000  above  the  nearer  portions  of  the  river-bed.  Patches 
of  snow  or  hail  of  much  greater  extent  than  those  on  the  Sierra 
Nevada,  lie  on  its  summit  during  tlie  greater  pjirt,  if  not  the  whole,  of 
the  year.  The  Tigreans  east  of  tlie  Taccazy,  differ  in  language,  and, 
to  a  certain  extent,  in  dress,  mann(M*s,  and  customs,  from  their  neigh- 
bours, the  Amharas,  on  its  western  bank.  The  Tigre  language  nearly 
resembles  the  ancient  (riz,  or  Ethiopic ;  while  the  Amharic  is  cither  a 
very  corrupt  dialect  of  the  Giz,  or  a  distinct  language,  with  a  good 
many  Etliiopic  roots  introduced  into  it. 

The  general  plateau  dro{)s  from  its  eastern  edge  several  thousand 
feet  to  the  strip  of  low  land  lying  between  it  and  the  Red  Sea,  on  the 
north  toward  the  Nubian  basin  of  the  Nile,  on  the  west  and  south  to 
that  of  the  Abai  or  Blue  Nile. 

It  will  be  readily  understood  that  with  such  variety  of  altitude,  a 
country  lying  between  the  lOtii  and  ir)th  degrees  of  north  latitude, 
must  enjoy  almost  every  variety  of  climate. 

The  fir,  thorn,  and  blackberry  abound  on  the  mountains  of  Simyen  and 
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Woggera,  and  en  the  high  plains  of  Gojam  to  the  south.  Fleas,  too, 
are  plentiful  in  the  first-named  district. 

The  middle  range  would  grow  almost  every  kind  of  European  fruit 
or  com. 

In  the  few  places  where  the  vine  is  cultivated,  it  thrives  luxuriantly. 
WUd  olives,  oranges,  lemons,  and  various  kinds  of  stone  fruit  are  fre- 
quent. In  the  neighbourhood  of  Lake  Tzana,  rice  and  the  sugar-cane 
now  grow  wild,  possibly  having  been  cultivated  there  in  former  times. 
Indigo  has  been  tried  with "  success ;  cotton  of  very  fine  quality  is 
grown  in  many  parts ;  a  large  quantity  of  coffee  is  exported  from  the 
neighbouring  Galla  countries  to  the  various  ports  of  the  Red  Sea, 
whence  no  doubt,  a  portion  finds  its  way  to  Europe  as  "  real  Mocha." 

In  the  more  temperate  altitudes,  the  mimosa,  jessamine,  and  Cape 
plants  bloom  in  profusion,  while  the  monkey  bread-tree,  tamarind, 
bamboo,  and  various  orchidaceous  plants  luxuriate  in  the  hot-house 
•dimate  of  the  lower  valleys.  It  is  the  same  in  point  of  salubrity. 
An  equable,  though  warm  temperature,  makes  the  middle  and  higher 
ilistricts  as  healthy  as  need  be,  while  at  certain  seasons  of  the  year, 
nothing  could  be  more  deadly  than  the  lowest  ones.  The  unhealthy 
season  is  obviously  after  the  rains,  which  fall  in  the  highlands  between 
June  and  September,  and  on  the  seaboard  about  two  months  earlier. 

Tropical  rain  is  not  Uke  our  April  showers ;  in  one  hour  as  much  will 
fall  as  in  three  of  our  English  thunder-storms.  The  earth  cannot  absorb 
it  fast  enough ;  in  a  few  minutes  the  tiny  rippling  stream  becomes  a 
torrent,  tearing  down  the  mountain  side,  carrying  with  it  its  quota  of 
what  has  made,  and  is  still  making  Egypt.  Scores  of  such  torrents  fall 
at  once  into  their  carrier,  or  secondary  stream  on  the  table  land.  I  have 
crossed  one  of  these  in  the  morning,  when  it  contained  hardly  water 
enough  to  wet  the  soles  of  my  feet,  and  gone  to  see  it  in  the  afternoon 
when  it  was  roaring  down,  many  feet  deep,  and  carrying  away  cattle, 
haystacks,  and  the  remains  of  huts  which  it  had  destroyed  at  some 
iiigher  part  of  its  course,  where  it  had  overflowed  its  banks. 

These  secondary  streams  in  their  turn  rush  into  the  main  valleys, 
each  of  which  thus  collects  the  water-  shed  of  a  vast  tract  of  country. 

In  many  places  the  Mareb  and  Taccazy  are  in  the  dry  season  merely 
rivulets,  scarcely  trickling  between  wide  belts  of  sand  bordered  by 
tiiick  jungle.  When  the  sudden  supply  of  water  reaches  them,  they 
overflow  both,  in  a  broad  red  flood.  The  rains  ending,  they  as  rapidly 
return  to  their  former  bounds,  and  a  rank  vegetation  springs  up  in  the 
hot  steam  from  the  decaying  remains  of  last  year's  growth. 

The  same  thing  occurs,  even  without  the  inundation,  in  the  northern 
and  western  plains  of  the  lower  levels ;  and  nothing  can  be  more 
rapidly  fatal  than  this  poisonous  malaria  from  decaying  vegetable 
matter. 

We  may  now  hope  that  the  expedition  will  be  well  out  of  the 
country  before  the  dangerous  season  sets  in  ;  but  though  not  generally 
of  the  worst  form,  there  is  often  a  good  deal  of  fever  on  the  coast 
about  this  time  of  the  year. 

With  this  rough  sketch  of  the  general  features  of  Northern  Abys- 
sinia, I  will  turn  to  its  inhabitants. 
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The  Abyssinians  are  a  mixed  race.  The  word  Abyssinia  is  probably 
derived  from  their  native  name  Habash,  which,  I  believe,  in  the  Giz,  or 
ancient  Ethiopic  language,  means  a  mixture.  In  some  of  the  provinces 
of  Tigre,  a  mixture  of  various  quaUties  of  corn  is  called  Habash  to 
this  day. 

They  count  among  their  progenitors  many  settlers  from  various 
countries.  Tradition  alledges  that  a  number  of  Jews  followed  the 
Queen  of  Sheba  when  she  returned  from  her  visit  to  Solomon.  Num- 
bers more  are  said  to  have  taken  refuge  in  Abyssinia  at  the  various 
periods  of  Jewish  troubles.  Under  the  Ptolemies  there  were,  no  doubt, 
a  good  many  foreign  settlers.  The  early  Christian  Oreeks  sent  mis- 
sionaries, accompanied,  it  is  said,  by  many  artisans  and  adventurers. 
Then  the  Portuguese  sent  an  expedition  to  assist  the  Christians  against 
the  invasion  of  the  Mohammedans,  and  many  of  the  soldiers  settled  in 
the  country.  The  marks  of  a  mixed  race  are  very  clear  in  the  variety 
of  stature  and  complexion.  In  a  pure  race,  such  as  some  on  the  White 
Nile  and  interior  of  Africa,  there  is  great  similarity  in  form  and  feature, 
almost  identity  in  colour,  and  a  remarkable  evenness  in  size.  In  some 
tribes  that  I  have  seen,  almost  every  man  is  within  an  inch  or  two  at 
most,  of  the  height  of  any  other  man  in  the  tribe ;  some  races  being 
all  very  much  below  what  we  should  call  average  height,  others  as 
much  above  it. 

But  the  Abyssinians  are,  like  ourselves,  very  varied  in  all  points.  In 
stature  they  run  from  5  ft.  2  in.  to  6  ft  2  in.,  or  even  more  ;  in  colour, 
from  almost  jet  black  to  almost  as  fair  as  an  Egyptian  ;  and  the  differ- 
ence is  remarkable,  even  in  brothers  and  sisters  of  the  same  parents. 
I  have  often  seen  a  jet  black  brother,  with  a  nearly  white  sister,  and 
vice  versa.  I  once  lodged  in  the  house  of  a  man  wliose  skin  was  of 
the  mildest  cafe-au-lait  colour,  and  whose  features  were  remarkable  for 
a  high  foreliead  and  a  far  more  prominent  nose  than  even  Punch  ever 
ventured  to  give  himself  or  the  Iron  Duke.  His  sister  wa«  hardly  so 
fair  or  well  favoured  as  a  Nouba  slave.  Both  their  father  and  mother 
were  alive,  the  father  very  like  the  son,  the  mother  quite  as  fair  ;  but 
on  inquiry  I  was  told  that  their  grandmother  was  dark. 

Generally  sj>eaking,  both  men  and  women  are  remarkably  well  made 
and  good  looking,  often  handsome  in  feature.  There  is  not  the  least 
appearance  of  the  west  coavSt  negro  in  either  form  or  feature.  The 
men  are  usually  deep  chested,  and  models  of  symmetry  upwards. 
Soniotiuies  thoy  fall  off  a  Uttle  in  the  feet  and  legs,  but  so  slightly  in 
comparison  with  the  genuine  negro,  that  1  attribute  it  to  hard  wt»rk 
and  going  barefoot  from  their  childhood.  The  same  may  be  said  of 
the  young  girls.  Like  the  women  of  all  hot  climates  and  slight  costinue, 
they  age  very  rapidly,  and  are  sensible  enough,  therefore,  to  excliauire 
the  becoming  semi-nudity  of  their  girlhood  for  a  long  loose  robe,  which 
entirely  conceals  the  figure  before  its  beauties  are  likely  to  fade.  For 
dress,  the  men  wear,  cotton  pantaloons,  tight  fitting,  and  readiiiiof. 
according  to  the  fashion  of  the  country  or  the  taste  of  the  wean^r. 
cither  to  a  few  inches  above,  or  a  few  inches  below  the  knee.  There 
is  Xen  times  as  nmch  fashion  and  fancy  among  the  fast  youn;^:  men  of 
Abyssinia  m  respect  of  the  cut  and  stitching  of  these  very  .simple 
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nether  garments,  as  among  the  most  exquisite  of  European  Exquisites, 
in  respect  of  their  more  elaborate  costumes ;  and  an  experienced  eyo 
can  as  readily  detect  a  soldier  or  townsman  from  a  country  bumpkin 
by  the  cut  of  his  cotton,  as  he  could  in  Europe  by  the  cut  of  his  cloth. 
A  cotton  belt,  varying  from  15  to  60  yards  in  length,  by  a  yard  wide, 
and  a  large  square  white  sheet,  with  a  red  or  blue  border,  worn  very 
much  after  the  manner  of  the  Roman  toga^  and  possibly  in  imitation  of 
it,  completes  the  costume.  A  belt  60  yards  long  and  a  yard  wide,  may 
seem  an  extraordinary  article  of  clothing,  and  certainly  implies  a  vast 
amount  of  turning  round  and  round  on  a  pivot  when  getting  into  it. 
But  the  weight  of  cotton  does  not  increase  with  length,  the  longest 
being  exceedingly  fine  and  expensive,  and  therefore  worn  only  by  rich 
men.  An  ordinary  gentleman's  belt  would  be  about  30  to  40  yards. 
It  is  worn  as  a  sort  of  defensive  armour,  and  serves  to  protect  the 
lower  part  of  the  body  from  anything  but  a  bullet,  or  a  very  well 
delivered  lance. 

The  sheet,  or  "  quarry,"  as  it  is  called,  is  the  cloak  by  day  and  the 
•bed  by  night.  When  on  a  hunting  expedition,  or  fighting,  it  is  laid 
aside,  and  a  piece  of  velvet,  or  the  skin  of  some  animal,  worn  in  its 
stead ;  great  warriors  wearing  the  Uon's  skin,  or  a  velvet  mantle  covered 
with  silver  ornaments.  There  is  much  fashion,  too,  in  the  skins  that 
are  proper  to  wear  and  those  that  are  not  so.  Among  the  most  fashion- 
able are  those  of  the  Uon,  black  panther,  cat-leopard,  and  of  a  particular 
sort  of  jackal ;  the  most  usual  of  all  and  much  esteemed  is  that  of  a 
peculiar  sheep.  All  these  skins  are  cut  so  as  to  hang  in  broad  or  narrow 
strips  round  the  wearer ;  thev  are  lined  with  i-ed  cloth  or  chintz,  and  the 
top  edge  bound  with  red  morocco,  stitched  with  gold  and  silver  tinsel 
threads,  and  clasped  with  a  double  row  of  green  and  red  amulets,  the 
ends  of  the  leather  binding,  hanging  from  them  so  as  to  have  some- 
what the  effect  of  the  bow  and  ends  of  an  English  lady's  bonnet- 
strings.  The  skins  of  the  dog  and  hyena  are  never  worn ;  those  of  the 
leopard,  only  by  a|  sect  of  dervishes  in  Northern  Abyssinia,  though 
they  are  in  vogue  among  the  Galla  and  Shoa  soldiers ;  those  of  the 
ordmary  domestic  animals  only  by  small  farmers  and  their  ploughmen. 

I  must  return  to  the  peculiar  sheep  whose  skin  I  before  mentioned 
as  being  the  most  esteemed  for  ordinary  wear,  because  the  animal  itself 
is  rather  a  curiosity  in  natural  history.  The  skins  are  brouglit  from 
the  Galla  countries  of  Yejjo  and  Wara  Himano.  Although,  as  a  rule, 
the  sheep  of  hot  climates  have  no  wool,  but  short  hair,  like  a  goat,  and 
I  believe  it  is  true  that  sheep  imported  with  wool,  in  the  end  lose  it, 
yet  this  breed  has  extraordinarily  long  and  straight  wool  of  beautiful 
softness. 

Some  years  ago  I  told  a  friend  of  mine  who  is  much  interested  in 
farming,  that  I  had  measured  wool  of  the  length  of  a  cubit  and  a 
span  and  three  finger  widths;  or  about  2  feet  5  inches.  He  said 
nothing  at  the  time,  but  two  years  after  confessed  that  he  had  taken 
my  statement  as  a  traveller's  tale,  never  having  seen,  read  of,  or  hoard 
of  such  wool  in  any  part  of  the  world.  I  am  quite  prepared  that  many 
here  present  should  hold  the  same  opinion  as  he  did ;  but  at  the  same 
time  that  he  confessed  his  scepticism,  he  made  the  amende  honorable  by 
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presenting  me  with  a  card,  on  which  was  wound  a  lock  of  wool,  grown 
on  the  back  of  a  Lincohi  sheep  during  the  two  years  of  his  infidelity, 
and  measuring  a  few  inches  longer  than  my  statement. 

The  Galla  skins  are  generally  dyed  black,  when  not  naturally  so, 
but  are  sometimes  worn  in  their  natural  brown  and  white.  I  have 
been  told  that  the  sheep  are  fed  on  meat  and  milk,  and  kept  always  on 
couches,  their  wool  being  regularly  combed  and  tressed.  In  such  case 
their  lives  are  like  those  of  some  individuals  of  a  higher  order  in 
natmal  history,  devoted  solely  to  outward  appearance,  and  I  am 
credibly  informed  that  in  both  cases,  when  the  superficial  beauty  goes, 
there  is  nothing  left  worth  having.  At  any  rate  it  is  so  in  the  case  of 
the  sheep,  for  when  skinned,  there  remains  nothing  but  a  muttonlesB 
skeleton. 

The  native  weapons  of  the  Abyssinians  are  the  lance,  sword,  and 
club.  The  lance-heads  are  of  various  patterns,  but  in  later  days  they 
have  shown  their  judgment  in  giving  up  the  flat  broad  head  for  the 
square  or  diamond-shaped.  The  shafts  are  of  tough  pliant  wood,  of 
natural  growth,  or  sometimes  of  the  solid  bamboo,  and  are  balanced 
by  a  roll  of  iron  on  the  butt.  Many  of  the  Abyssinians  are  tolerably 
expert  in  throwing  the  lighter  sort  of  lance  or  javelin,  striking  an 
object  from  30  to  40  yards  distant  with  much  precision.  Two  great 
chiefs  in  my  time  were  said  to  have  thrown  a  lance  over  the  extraordi- 
narily large  tree,  and  column  at  the  town  of  Axum. 

The  heavier  lance  is  most  generally  used,  and  is  never  allowed  to 
quit  the  hand,  though  it  is  often  thrown  at  the  enemy,  sUding  through 
{he  fingers  and  caught  by  the  butt. 

A  well-delivered  lance  stroke  will  often  pierce  the  toughest  buffalo 
hide  shield,  and  kill  the  man  behind  it,  if  he  be  awkward  enough 
to  receive  the  point  square,  instead  of  glancing  it  off  by  a  side  move- 
ment of  his  shield. 

The  shields  arc  round,  and  nearly  a  yard  in  diameter,  neatly  made, 
not  flat,  but  curving  upwards  from  the  edges  to  the  centre.  They 
are  often  ornamented  with  silver,  and  with  strips  of  lion's  mane,  or  a 
lion's  tail,  sometimes  with  brass  plates,  in  the  case  of  a  j)oor  but 
ostentatious  soldier ;  this,  however,  is  going  out  of  fashion,  as  brass 
plates  arc  seldom  anything  but  patches  to  hide  a  bad  shield. 

The  swords  used  in  Abyssinia  are  either  cheap  showy  blades  im- 
ported from  Germany,  or  home-made  of  the  native  iron. 

The  soldiers  were  getting  rather  tired  of  the  German  blades  when  I 
was  there,  for  the  somewhat  sound  reason  that  they  were  brittle. 
**  If  your  sword  break,  where  are  you  ?  But  if  it  bend,  you  have  only 
to  sit  upon  it,  and  it's  all  right  again.*'  But  whatever  the  blade,  they 
make  it  perfectly  useless  by  fitting  it  into  a  rhinoceros  horn  hilt,  so 
cleverly  constructed,  that  if,  in  striking,  the  wrist  bend  ever  so  little, 
a  sharp  point  of  the  hilt  inevitably  pierces  it.  In  consequence,  though 
I  have  seen  many  sword-cuts  on  the  head,  I  never  saw  more  than  the 
scalp  injured. 

The  Abyssinians  have  no  notion  whatever  of  swordsmanship,  either 
in  the  eastern  way  of  dexterous  cutting,  or  the  European,  of  skilful 
warding. 
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Beside  the  ordinary  sword,  they  have  another  weapon  called  a  shotel, 
which  is  in  form  like  an  immense,  and  very  crooked  reaping  hook.  It 
is  difficult  to  stop  a  blow  from  this  weapon  either  with  shield  or  sword, 
as  the  point  will  come  down  perpendicularly  on  to  the  head,  while 
from  its  shape  the  middle  of  the  blade  is  two  feet  above  it.  To 
counteract  its  dangerous  nature,  it  is  such  a  clumsy,  top-heavy  article, 
that  it  is  a  very  difficult  matter  to  direct  a  blow  with  it.  Both  sword 
and  shotel  are  worn  on  the  right  side,  buckled  close  to  the  waist,  and 
sticking  out  behind  like  a  tail.  The  scabbards  are,  where  it  can  be 
afforded,  of  scarlet  morocco,  sometimes  patched  with  silver,  and 
always  continued  a  foot  longer  than  the  blade  to  a  narrow  point, 
which  is  turned  up,  as  if  to  add  to  the  tail-like  appearance.  At  the  end 
of  this,  the  shotel  has  a  round  ball  of  silver  as  large  as  a  walnut,  while 
the  tongue  of  the  blade  of  both  sword  and  shotel  is  clenched  at  the 
butt  of  the  hilt  by  a  dollar,  or  a  silver  filagree  ornament  called  a 
timbora. 

The  natives  themselves  appreciate  these  weapons  as  ornamental^ 
rather  than  useful.     They  say : 

"  A  great  long  shotel,  with  its  silyer  ball, 

"  Goes  down  with  the  women,  and  that's  all — 

"  A  first-rate  sword  with  its  silver  knob, 

"  Goes  down  with  the  women,  that's  its  job." 

Great  chiefs,  on  state  occasions,  and  in  battle,  wear  coronets  and 
large  bracelets  of  silver,  chains,  amulets,  and  other  ornaments. 

The  dress  of  the  women  is  simpler  than  even  that  of  the  men. 
Young  girls  wear  nothing  but  a  piece  of  cotton  cloth  wrapped  round 
their  waists  and  the  end  of  it, — or  m  some  provinces  of  Tigre,  a  black 
goat-skin  ornamented  with  cowries, — ^thrown  over  the  left  shoulder ; 
when  they  marry  they  change  this  costume  for  a  long  cotton  shirt,  and 
a  sheet  or  quarry  like  that  of  the  men.  Both  sexes  plait  their  hair,  which 
though  woolly  is  long,  flat  on  the  head,  from  the  forehead  backwards, 
leaving  ringlets  hanging  behind  the  neck,  or  sometimes  a  few  on  the 
temples. 

Formerly  young  soldiers  were  not  allowed  to  tress  their  hair  till  they 
had  killed  a  man,  when  they  shaved  the  head,  all  but  enough  for  a 
single  plait  round  it,  a  braid  being  added  for  each  man  killed  till  the 
fifth,  when  they  were  allowed  to  tress  the  whole  head.  Now-a-days, 
except  in  some  of  the  remoter  Galla  districts,  the  number  of  tresses 
depends  on  the  age  of  the  wearer,  rather  than  on  his  prowess.  Youngs 
men  and  women  usually  shave  the  crown;  while  mothers  and 
full-grown  men  plait  the  Avhole.  Ladies  have  butter  neatly  dabbed 
on  their  hair,  and  then  some  sort  of  scent  sprinkled  over  it,  but  the 
correct  thing  for  a  dandy  is  to  appear  in  the  Rotten  Row  of  the 
country  with  a  huge  pat  of  butter  placed  on  the  top  of  his  head,  which 
gradually  melting  in  the  sun,  runs  over  his  hair,  down  his  neck,  and 
over  his  forehead  into  his  eyes,  causing  them  to  smart  disagreeably, 
if  he  forget  continually  to  wipe  his  brow  with  his  hand  or  his 
"  quarry." 

Ab  may  be  imagined,  the  dresses  of  neither  women  or  men  are 
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long  free  from  grease ;  but  tliis  is  by  no  means  considered  importantt 
especially  among  the  men  ;  on  the  contrary  many  young  soldiers  con- 
sider a  clean  cloth  as  "  slow,"  wid  fit  only  for  a  woman  or  a  citizen. 
Ill  consequence  they  never  wash'  their  "  quarries,"  and  seldom  them- 
selves, except  on  St.  John's  day,  which  happens  to  come  only  once  a 
year. 

Tattooing  is  a  custom  imported,  I  imagine  from  the  Gallas,  as  a 
great  many  Amhara  ladies  tattoo,  and  but  few  Tigreans. 

Men  are  seldom  more  ornamented  than  by  a  desic^u  on  one  arm  near 
the  shoulder,  but  some  women  tattoo  their  shoulders,  necks,  arms 
down  to  the  finger  nails,  ankles,  and  feet,  nay  even  their  gums,  which 
are  sometimes  all  blue,  scmetimes  striped  blue  and  the  natursd  pink 
Prom  i^aintings  in  the  temples  of  Egypt,  we  learn  that  ladies  were  in 
the  habit  of  discussuig  their  earrings  near  4,000  years  ago.  I  have 
been  among  blacks,  whose  ladies  wore  no  clothes ;  but  I  have  never 
yet  been  in  any  country  white  or  black,  clothes  or  no  clothes,  where 
the  women  did  not  wear  some  trinkets  or  jewellery  of  some  kind  or  other. 
The  Abysslnians  are  not  at  all  exceptions,  they  wear  a  large  silver  hair 
pin  in  the  hair,  not  for  the  real  or  assumed  purpose  of  holding  the  hair 
together  as  in  Europe,  but  for  the  simpler  one  of  scratching.  They  have 
literally  "  rings  on  then*  fingers,"  which  they  cover  almost  to  the  nails, 
with  silver  or  alternately  silver  and  gold  rings,  and  almost  literally 
"bells  on  their  toes,"  for  they  wear  three  pair  of  "bangles"  on  their 
ankles,  and  over  the  instep  to  the  heel  a  number  of  small  silver  plates 
hung  by  chains  to  a  silk  cord,  which  jingle  Uke  bells  as  the  wearer 
moves  her  foot.  Beside  these,  an  Abyssinian  lady  of  fashion  will 
wear  three  or  four  pair  of  silver  bracelets,  and  half-a-dozen  silver 
chains,  suspending  a  large  silver  box,  like  a  card-case,  supposed  to 
contain  a  charm,  but  mure  commonly  some  scented  cotton  avooI. 

They  darken  their  eyeUds  with  antimony,  stain  their  hands  and  feet 
with  henna,  and  make  use,  I  believe,  of  various  other  aids  to  nature, 
almost  as  much  as  some  English  ladies, 

I  fear  I  cannot  give  a  ver}'  high  opinion  of  the  Abyssinian  character. 
They  are  savages  with  a  sort  of  traditional  smattering,  not  of  civiliza- 
tion, but  of  Eastern  barbarism.  They  have  most  of  the  vices  of  the 
savage  without  many  of  his  virtues,  and  a  good  many  of  the  vices  of 
civilization  without  any  of  its  advantages.  They  are  not  generally 
hospitable,  are  great  beggars,  generous  in  giving  only  when  they 
expect  a  two-fold  return  ;  excessively  polite  in  their  forms  of  salutation, 
very  (hoarse  in  all  their  ways  and  manners,  vain,  but  by  no  means 
proud ;  pugnacious,  but  by  no  means  brave.  Still,  1  think,  one  must 
not  be  too  hard  witli  tlioni,  theu*  faults  are  rather  negative  than  positive, 
and  much  allowance  must  be  made  for  the  incessant  state  of  insecurity 
in  which  they  live  and  have  lived  for  centuries  from  constant  rebellions 
and  changes  of  government. 

Personal  vanity  certainly  is  a  remarkably  besetting  weakness — 
"■  in  vino  Veritas  " — and  the  first  symptom  of  the  effects  of  liciuor  on  an 
Abyssinian,  of  even  the  lowest  rank,  is  that  he  begins  to  assert  his 
groalness  and  other  merits.  Nine  (juarrels  out  of  ten  over  the  cup8, 
begni  by  a  man  saying  to  his  neighbour :    '*  I  love  you  very  much,  but 
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you  are  not  half  so  brave  or  so  handsome  as  I."  In  other  characters 
the  same  feehng  will  take  another  place — a  tipsy  servant  will  beUeve 
himself  a  very  great  chief,  seat  himself  in  a  dignified  posture,  and 
order  his  fellow-servants  about,  reproving  them  for  peccadilloes  they 
have  probably  been  really  guilty  of,  and  which  thus  sometimes  come 
to  their  master's  knowledge. 

As  for  mock  poUteness  and  begging,  what  I  mean  may  be  gleaned 
from  the  manners  of  a  soldier  or  confidential  servant  of  the  upper  class 
sent  with  a  message  from  a  great  chief.  He  will  enter  your  room 
with  his  shoulders  bared  in  token  of  humiliation,  and  as  if  bashful  in 
the  presence  of  so  much  greatness,  will  pause  timidly  at  the  door, 
bowing  low  at  your  repeated  salutations  and  invitations  to  seat  him- 
self. At  last,  as  if  having  gained  sufficient  courage  to  speak,  he  will 
inform  you  that  his  master  Goetana  Ito  so-and-so,  sends  you  his  salu- 
tations and  "  Good  morning,  good  morning.  IIow  are  ye  since  I  saw 
ye  ?  How  are  ye  I  How  are  ye  ?  Very  much ! "  On  your  answering 
*'  God  be  praised  "  he  will  make  another  bow  and  remain  where  he  is. 
After  a  while  he  will  consent  to  sit  on  the  ground,  in  the  lowest  place 
in  the  room,  but  with  great  show  of  disinclination  to  take  such  a  liberty. 
Then  he  will  get  up  again  and  approaching  a  little  nearer,  deliver  some 
other  message  of  empty  compUment.  This  time  he  will  seat  himself 
near  your  couch  unasked.  After  a  few  moments  he  will  rise  again, 
and  give  you,  Lu  a  confidential  whisper  behind  the  comer  of  his  garment^ 
the  real  purport  of  his  visit,  probably  such  as  this: — "  My  master,  Mr. 
So-and-so,  sent  me  to  you  to  say  How  are  ye  (&c.,  &c.,  ad  injinitum\ 
and  to  present  you  with  this !"  On  which,  with  the  greatest  mystery, 
he  pulls  out  from  under  his  cloth  a  very  small  jar  of  honey,  which  his 
respectable  master  had  probably  filched  from  some  old  woman  for  the 
occasion. 

But  though  I  said  this  was  the  real  purport  of  his  visit  it  was  only 
the  ostensible  one.  The  business,  however,  being  transacted,  he  will 
advance  by  degrees  both  in  his  impudence  and  nearness  to  your  seat, 
till,  if  he  think  he  has  gained  favour  in  your  sight,  that  is  if  you  are 
anything  but  stiffly  courteous  to  him,  he  will  very  likely  arrive  in  time 
at  the  point  of  dropping  accidentally  on  the  edge  of  your  seat,  and  at 
last  of  sitting  comfortably  alongside  you ;  then,  all  his  humility  disap- 
pearing, he  will  arrange  his  garments  as  pleases  hun  best,  and  making 
hunself  perfectly  at  home,  tell  you  stories  of  his  own  and  his  master's 
greatness,  and  of  their  particular  attachment  to  you.  Retiring  at  last^ 
when  your  mead  is  exhtnisted,  he  reassumes  his  mock  humility,  and 
begs  you  to  name  from  your  servants  one  who  shall  be  his  balderabba, 
or  mediator  with  you.  To  hiui  he  confides  the  real  object  of  his 
mission,  and  it  becomes  the  balderabba's  duty  to  liint  to  you  that  your 
particular  fiieud  Mr.  So-and-so,  from  whom  you  have  received  6d. 
worth  of  honey,  which  cost  him  nothing,  is  very  much  m  want  of  a 
Turkey  rug,  a  few  yards  of  velvet,  or  scarlet  cloth,  or  perhaps  of  all. 

As  to  courage,  it  is  a  very  difficult  matter  to  decide  upon,  tnere  being 
so  many  varieties  of  courage,  so  much  dependent  on  habit.  The 
Abyssinians,  as  1  said,  are  very  quarrelsome,  coming  to  blows  for  the 
merest  trifles,  but  although  lances,  swords,  and  clubs  are  the  weapons 
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used  in  their  quarrels,  dangerous  wounds  seldom  occur  except  when 
the  combatants  are  madly  intoxicated. 

I  should  say  that  the  Abyssinians  are  imdoubtedly  less  brave  than 
many  tribes  near  them,  for  instance  the  Baza  on  their  northern  fron- 
tier and  the  Arab  refugees  adjoining  them.  This  may  depend  a  good 
deal  on  their  mode  of  life.  They  are  less  accustomed  to  self-reliance 
than  men  who  live  by  their  own  hands  in  the  backwoods.  Still  I  have 
known  striking  instances  of  individual  courage,  of  two  sorts — one  that 
required  to  dash  suddenly  on  a  vastly  superior  but  unprepared  enemy^ 
the  other  stolid  indifference  to  physical  pain.  There  were  four  chiefs 
about  the  time  of  my  visit  who  were  celebrated  for  both  these  sorts  of 
courage.  One  was  a  beau  sabreur,  named  Gurra  Rafael,  a  most  darings 
and  impetuous  cavalry  leader,  who  shortly  before  my  arrival  had  been 
cruelly  murdered,  by  the  order,  it  was  asserted,  of  another  of  the 
four,  namely,  the  Balgadda  Araia,  a  claimant  of  the  throne  of  Tigre. 
Gurra  Rafael  was  taken  by  stratagem,  his  eyes  burnt  out  by  a  black- 
smith, and  then  he  was  stabbed ;  to  the  last  he  never  uttered  a  com- 
plaint, but  only  taunted  his  murderers  and  shouted  his  war  cry. 

The  Balgadda  was  a  sort  of  Abyssinian  Robin  Hood;  when  ia 
rebelUon  he  was  always  where  he  was  not  expected,  and  never  to  be 
found  where  he  was  "  wanted."  He  seemed  to  have  a  most  wonderful 
system  of  espionage  in  the  camp  of  Dejatch  Oubi,  who  then  ruled  Tigr^ 
by  conquest.  He  not  only  made  successful  dashes  on  the  enemy's 
troops,  cutting  off  detached  bodies  and  supplies,  but  when  nothing  of 
the  sort  was  to  be  done,  used  to  play  tricks  on  Oubi  and  his  chiefs,  as 
if  for  mere  amusement  sake,  or  to  keep  them  in  a  state  of  nervousness. 

Once  a  General  of  Oubi's,  at  a  feast  in  camp,  ridiculed  the  Balgadda, 
saying  he  could  not  be  called  a  General,  as  no  one  could  tell  how  he 
could  command  an  army,  and  sneering  at  the  feats  for  which  he  was 
so  much  celebrated,  comparing  him  to  a  kite,  which  dashes  on  its  prey, 
seizes  it,  and  is  off  again ;  boasting  also  of  the  great  things  he  would 
do  if  set  to  catch  him.  All  this  passed  in  the  Amhara  camp,  and  doubt- 
less the  boaster  never  dreamt  that  it  would  reach  the  Balgadda's  ears. 
One  morning,  however,  on  awaking,  he  found  that  in  spite  of  guards 
and  watchmen  some  one  had  entered  his  hut  during  the  night,  drunk 
up  the  mead  that  stood  by  his  bed,  carried  off  two  favourite  guns,  and 
left  a  drawn  sword  across  his  bed  head.  Strict  enquiries  were  made 
among  the  soldiers  but  no  one  could  guess  whom  to  suspect  of  so  daring 
an  act.  The  theft  became  a  nine  days'  wonder  in  the  camp.  A  few 
days  after,  when  the  matter  had  been  well  talked  about,  a  countryman 
(Araia  himself  in  disguise,  it  was  said  by  some  people)  asked  to  see  the 
General,  and  returned  him  his  guns  wrapped  in  a  bundle  of  cotton  cloth, 
with  a  note  from  the  Balgadda,  complimenting  him  on  the  quality  of 
his  mead,  but  not  on  his  watchfulness,  and  begging  him  to  send  him 
back  as  a  present  one  of  the  guns,  which  he  retm-ned,  though  he  had 
every  right  to  keep  them,  as  taken  from  an  enemy. 

The  other  two  chiefs  were,  oddly  enough,  the  two  men  whom  I 
alluded  to  as  throwing  a  lance  over  the  great  tree  at  Axum :  Desta  and 
the  Nebrid  Welda  Selassey.  Both  had  the  reputation  of  brave  leaders 
in  the  fight    Desta  being'  taken  as  a  rebel,  was  sentenced  to  lose  his 
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right  hand.  The  operation  is  performed  with  a  soft  iron  knife,  rudely 
sharpened  on  a  rough  stone  or  file.  Desta  coolly  spread  his  fingers  to 
make  the  operation  easier,  and  allowed  his  hand  to  be  sawn  rather  than 
cut  off  at  the  wrist,  without  flinching  or  showing  the  least  pain  in  his 
calmly  smiling  face.  When  it  was  off,  he  took  it  up  in  his  loft  hand, 
threw  it  at  the  chief  who  presided,  saying,  with  the  utmost  coolness, 
"  See,  I  have  still  a  hand  with  which  I  can  cast  a  lance,"  and  then, 
with  as  little  hesitation  as  if  about  to  wash,  thrust  the  stump  into  a 
vessel  of  boihng  butter  provided  for  stopping  the  hsemorrhage. 

The  case  of  the  Nebrid  VVelda  Selassy  is  too  horrible  to  relate,  but 
he  bore  it  with  the  same  stoic  fortitude.  Though,  being  old,  he  died 
shortly  after.  But  these  are  nothing  to  instances  I  have  known,  where 
blacks,  beaten  in  battle  b^*  the  Abyssinians,  have  lain  down  shamming 
dead,  though  imwounded,  and  submitted  to  the  most  horrible  mutila- 
tions without  giving  the  smallest  sign  of  life.  I  cannot  look  upon 
this  sort  of  physical  endurance  as  a  question  of  courage.  It  is  morc- 
the  habit  of  not  believing  in  it.  Men  get  as  used  to  the  notion  that 
pain  is  only  painful  when  it  produces  inconvenience,  as  "  eels  to  skin- 
ning," or  epicures  to  the  beUef  that  Epsom  salts  are  nasty  and  oHves 
nice.  It's  all  habit.  I  remember  a  great  big  Galla  coming  at  me  with 
a  club  when  I  was  unarmed.  I  stopped  his  blow  and  countered  him, 
English  fashion,  imder  the  left  eye.  Two  things  surprised  me ;  first 
my  blow  produced  a  lump  like  an  egg ;  secondly,  he  did  not  get  up 
again,  but  squatted  on  the  ground,  crying  like  a  child,  and  going 
through  his  war  boast :  *'  I  have  killed  Shangalla,  two  men  at  such  a 
battle  I  one  man  at  such  another !  &c.,  &c.,  &c.,  and  here  I  am  dying 
of  medicine  I "  If  I  had  fractured  his  skull  with  a  club,  he  would 
have  thought  nothing  of  it,  but  to  be  knocked  down  with  nothing  was- 
impossible — it  was  '^  magic.*' 

But  the  most  singular  case  of  a  brave  man  becoming  a  coward  when 
out  of  his  element,  that  I  ever  witnessed,  was  that  of  a  Bedouin  chief, 
one  of  the  bravest  men,  in  his  own  desert,  that  I  ever  met.  In  hi» 
almost  boyhood  he  had  been  left  with  two  other  youths  in  charge  of 
the  camp  ariS  women,  while  the  men  of  the  tribe  went  to  water  the 
flocks  and  herds  at  some  distance.  A  party  from  a  hostile  tribe  seized 
the  opportunity  and  fell  on  them,  the  two  other  lads  were  at  once 
killed ;  my  friend  Ali,  severely  wounded,  scratched  a  line  on  the  sand, 
intimating  that  he  would  not  quit  the  mark,  and  fell  on  it,  almost 
backed  to  pieces,  just  as  a  party  of  his  own  people  returned  unex- 
pectedly. He  recovered,  as  a  desert  Arab  only  could  recover,  and  years, 
after,  when  I  stayed  with  him,  I  could  not  only  wonder  at  his  wounds, 
but  had  many  opportunities  of  seeing  his  cool  daring  when  hunting 
or  scouting  alone  with  him  among  the  hostile  tribes  on  the  frontiers  of 
Darfour.  Uis  tribe  had  kept  in  the  desert  out  of  the  way  of  the 
Turks,  and  so  had  shirked  their  tribute  for  two  years.  The  season 
had  been  very  dry,  the  cattle  wanted  jwisture,  and  they  dared  not  go 
down  to  the  Nile,  lest  the  Turks  should  make  them  pay  their  arrears 
tenfold,  and  punish  them  besides.  So  I  proposed  to  take  him  to 
Dongola  with  me  and  intercede  for  liim  with  the  then  Grovemor,  Moussa 
Pacha,  whom  Sir  S.  Baker  abuses  so  much,  but  who  was  a  very  dear 
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friend  of  mine.  The  moment  the  Beddawi  got  into  the  clearings  he 
was  another  man ;  he  coujd  hardly  si)cak,  or  eat,  but  sat  cowering,  with 
his  cloth  over  his  head,  like  a  woman.  He  was  afraid  of  honses,  of 
boats,  of  small-pox,  of  everything  he  saw,  but,  most  of  alU  one  dark 
night,  when  we  were  poking  our  way  to  a  village  through  a  fog,  o£ 
some  unknown  animal  which,  roaring  hi  the  most  unearthly  tone,  kept 
just  ahead  of  us.  He  thought  it  was  the  evil  spirit  leading  us  to  soiue 
imkjiowu,  and,  therefore,  terrible  fate.  Had  tlic  devil  appeared  as  a 
roaring  lion,  he  would  not  have  minded  him  in ,  the  least ;  the  roar  was 
unlike  anything  he  or  any  of  om*  party  had  ever  heard.  It  was,  as 
we  discovered  on  our  safe  arrival  at  our  destination,  that  of  a  very  old 
she-ass  suffering  from  a  severe  cold. 

Dejatch  Carsai,  known  in  the  Expeditionary  Force  as  the  Prince  of 

Tigre,  is  a  good  horseman,  and  in  his  youth  even,  was  remarkable 

-  among  his  countrymen  for  courage,  yet  a  gentleman  present  tells  me 

that  his  abject  terror  on  being  treated  to  a  ride  on  one  of  our  elephantdi 

was  sometliing  too  ludicrous  to  conceive. 

An  Abyssinian  battle  generally  begins  by  a  few  horsemen  galloping 
out  from  one  army  towards  the  enemy,  brandishing  their  lances  and 
shouting  their  war  cries.  As  they  approach,  a  party  twice  their 
number  meets  them  ;  the  first  comers  throw  a  lance  or  two  and  turn 
tail  as  hard  as  they  can,  till  they  meet  a  still  stronger  party  of  their 
friends  coming  to  assist  them,  then  the  pursuers  turn  and  are  pursued, 
and  so  it  goes  on  with  very  few  casualties,  till  something  occurs;  t 
great  chief  is  accidentally  shot,  or  taken  prisoner,  tipsy  or  asleep,  by  t 
party  that  has  managed,  un(>erceivcd,  to  turn  his  Hank  ;  on  which  his 
army  is  seized  with  helter-skelter  panic,  and  then  the  real  business  of 
the  "  splendid  cavalry  *'  be|j;ins.  Tliey  pursue  and  murder  the  fugitives 
for  miles,  for  the  sake  of  obtaining  trophies,  not  unlike  the  Red  Indian 
syst(?ni  of  scalping.  Many  instances  have  occurred  within  my  know- 
ledgo,  of  soldiers  having  murdered  their  comrades  or  poor  peasants 
for  the  sake  of  these  proofs  of  valour,  which  are  exiiibited  to  the  King 
or  chief  at  a  great  feast  after  the  battle. 

Tills  boasting  scone  is  very  wild  and  j)icturesque,  and  very  like  what 
Catlin  describes  as  '*  counting  their  coups/*  among  the  Red  Indians. 
The  chief  sits  in  state  and  each  successful  sokher  in  turn  stalks  before 
him  dressed  in  all  his  finery.  At  first  he  begins  quietly,  strutting  back- 
wards and  forwards,  brandishing  his  lance  and  rei)eating  his  masters 
name,  war-cry,  and  the  colour  of  his  horse  ;  then  describing  himself 
and  his  lineage,  giadually  works  himself  up  to  a  sort  of  i)hrenzy, 
in  which  ho  stamps  about,  screaming  all  tliat  he  has  done  for  him,  how 
many  men  he  killed  on  former  occasi(ms,  naming  each  battle,  and 
onding  by  throwing  down  the  trophies  taken  in  the  last  action,  and 
bowing  low  Injfore  his  master.  The  i*hief  rewards  each  man  according 
to  his  merit*  and  rank,  with  gifts  rising  from  a  silver  bracelet,  a  sword, 
or  a  horse,  to  a  government. 

I  have  witnessed  cases  where  trophies  had  been  gained  by  foul 
play  which,  being  discovered,  unknown  to  the  peri>etrator.  he  Avas 
allowed  to  go  through  his  boast  with  tlie  rest,  receiving  his  deserved 
reward  instead  of  the  one  he  hoped  for.     But  though  1  have  pubhshed 
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one  or  two  iiiBtances  of  sucli  summary  executions,  in  a  book  where 
they  may  be  skipped,  I  refrain  from  giving  them  on  the  present 
occasion. 

Tlie  great  difficulty  in  describing  to  civilized  people  the  manners 
and  customs  of  savages  is,  that  one  is  unable  to  tell  the  most  sin- 
gular and  striking  differences  between  their  customs  and  ours,  without 
relating  what  might  shock  one's  hearers.  On  the  other  hand,  if  one 
confines  pneself  only  to  matters  in  which  they  do  as  we  do,  the  narra- 
tive must  of  necessity  bo  dull.  I  could  relate  frightful  scenes  of 
barbarous  cruelty.  I  have  said  enough,  however,  to  show  that  they 
are  cruel,  according  to  our  notions,  in  punishment.  I  may  add  that 
they  are  the  same  in  extorting  money  from  the  peasantry,  on  any  pre- 
text whatever.  It  is  sufficient  to  be  rich  to  excite  suspicion,  and 
suspicion  once  aroused,  a  pretext  is  soon  found  for  a  prison,  with  an 
iron  bracelet,  which,  used  as  an  instrument  of  torture,  is  periodically 
hammered  closer  and  closer,  till,  if  the  sum  required  be  not  forthcoming, 
the  prisoner  is  maimed  for  life,  which  often,  under  the  circumstances  is 
not  of  long  duration.  The  minor  chiefs  and  detached  soldiers  quartered 
on  the  villages  carry  out  the  same  system  in  a  small  way,  to  procure 
for  themselves  what  they  choose  to  ask  for.  But  it  must  be  admitted 
tiiat  however  hard  they  may  have  been  themselves,  almost  all 
the  princes  I  have  known  or  heard  of,  from  Oubi  to  Theodore,  have 
been  most  ready  to  punish  in  the  severest  manner  any  outrages  by  the 
common  soldiers  on  the  peasantry. 

Murder  and  violent  robbery  are  by  no  means  common,  except  in  the 
legitimate  way  of  making  war  on  one's  own  accoimt ;  and  this  is  the 
more  creditable  in  a  countiy  where  a  man  can  often  in  a  few  hours  slip 
over  the  frontier  and  place  himself  out  of  harm's  way. 

Civil  disputes  are  settled  in  a  singular  way,  before  the  district  chiefs, 
with  appeal  to  the  supreme  chief. 

They  have  a  sort  of  self-taught  counsellor,  who  is  called  a  *'  Mag- 
watch,"  but  who  is  neither  educated  for  the  profession  nor  called  to 
the  bar,  but  is  merely  an  ordinary  man  with  an  extraordinary  gift  of 
the  gab.  These  men  are  sometunes  employed  in  heavy  cases,  but  not 
otherwise,  as  almost  every  man  in  the  country  is  more  or  less  gifted 
in  that  respect.  If  two  persons  have  a  dispute  on  ever  so  small  a 
matter,  one,  getting  excited,  proposes  to  refer  it  to  the  Chief,  a  servant 
of  whom,  is  at  once  sent  for.  He  ties  the  comers  of  the  disputants' 
gannents  together,  and  holding  the  knot  in  his  hand,  walks  between 
them,  first  adjiuing  them  by  the  back  of  the  King,  and  by  that  of  the 
Chief,  that  neither  speak  by  the  way.  To  disobey  this  order  is  a  forfeit 
of  not  exceeding  nine  dollars  to  the  Chief. 

Arrived  before  the  Judge,  liberty  of  speech  is  given,  and  the  servant 
still  standing  between  them,  the  accuser  begins  by  binduig  his  oppo- 
nent under  the  same  penalty  not  to  speak,  or  advance  foot,  or  raise 
hand  till  he  give  him  pennission.  It  is  rather  hard  for  a  hot-headed 
man  to  hear  himself  abused,  and  what  he  beUeves  to  be  false,  stated  by 
his  enemy ;  but  unless  he  would  pay  the  fine,  he  must  do  no  more  than 
give  vent  to  his  feelings,  as  he  is  allowed  to,  by  grunting  ''  £m !  Em!" 
which  he  does  in  every  imaginable  variety  of  tone. 
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or  some  hereditary  secret,  a  sorcerer.  They  are  supposed  to  be  able 
to  turn  themselves  into  hyaenas,  or  other  animals,  at  pleasure,  and  also 
to  afflict  and  often  kill  people  who  may  have  offended  them,  by  merelj 
bending  a  straw  and  phicing  it,  with  some  cabalistic  words,  under  % 
stone.  I  have  seen  many  very  curious  instances  of  persons  so  afflicted. 
The  usual  symptoms  are  dulness  and  refusal  of  food,  followed  by  an 
apparent  insensibility  to  pain  or  shock  of  any  sort ;  the  patient  will  oo 
no  account  allow  his  or  her  thumbs  to  be  taken,  holding  them  tight  in 
the  hands,  and  has  an  irresistible  desire  to  slip  away  unperceived  when- 
ever  the  hyrena's  voice  is  heard.  The  bystanders  suspecting  the  came 
of  the  malady,  procure  charms,  which  are  usually  bits  of  herb  and 
hyjena's  fur,  stitched  in  leather  On  the  approach  of  a  powerful  charm, 
the  f)atient,  hitherto,  perhaps,  lying  weak  and  helpless  on  the  grouod, 
starts  up  in  a  phrenzy,  and  struggles  with  such  strength,  thit 
it  often  requires  two  or  three  strong  men  to  hold  even  a  woman.  The 
charm  forces  the  Bouda  to  speak,  which  he  does  in  a  language  unknown 
to  mortal  men,  till  forced  by  the  talisman  to  speak  plainly,  to  dedare 
liis  name,  and  at  last  to  quit. 

Among  other  pictures  kindly  lent  to  assist  me  in  this  lecture,  I  gee 
one  referring  to  an  old  story  of  mine,  of  a  woman  who  was  turned 
into  an  ass  by  a  Bouda.  The  old  woman  died  and  was  buried.  After 
her  burial  a  stranger  came  to  the"  priest,  offering  a  sum  of  money 
for  the  body,  and  promising  secrecy.  The  priest  was  tempted,  and  the 
stnmger  went  off  with  his  purchase.  The  stranger,  a  blacksmith,  wis 
in  the  habit  of  passing  the  old  lady's  house  on  his  way  to  market. 
After  her  death  it  was  observed  that  he  rode  or  drove  a  remarkably 
iino  donkey,  which  oddly  enough,  on  passing  the  house  or  any  of  the 
old  woman's  family,  brayed  loudly.  For  a  time  no  notice  was  taken  of 
this ;  but  at  last  one  of  her  sons  came  to  the  conclusion,  from  a  kindred 
fe^^ling,  no  doubt,  that  the  ass  was  his  late  mother,  and  she  and  her 
owner  were  taken  hito  the  house.  Here  the  donkey's  maternal  aflfei'tion 
showed  itself  most  clearly,  by  her  rubbing  her  nose  against  the  varioa-* 
members  of  the  family.  By  dint  of  threats  and  promises,  the  Hcmda 
was  induced  to  confess  the  truth  of  their  suspicions,  to  admit  that  the  old 
lady  liad  never  died,  but  had  merely  been  put  into  a  trance  by  him  fur 
his  transformation  purposes,  and  to  take  the  necessary  steps  to  restore 
her  to  her  j)ristine  old  w^omanhood.  The  ceremony  was  nearly  con- 
cluded, one  foot  (mly  remaining  asinine,  w^hen  one  of  lier  suns,  unable 
to  contain  his  anger  any  longer,  drove  his  spear  through  the  wizard's 
Iieail.  The  old  lady  lived  for  years,  and  many  credible  witnesses  liave 
assured  me  they  had  often  seen  her  hobbling  along  on  a  human  i(H>t 
and  an  ass's  hoof. 

The  Tigrituya  is  another  form  of  devil,  which  exhibits  itself  in  the 
sufferer  wasting  away  and  craving  for  music,  dancing,  and  every  sort  of 
finery  that  can  be  conceived.  After  enough  of  this  has  Ix^en  proeuRHl 
to  satisfy  the  evil  spirit,  he  will  consent  to  leave  his  victim,  who  is 
taken  out  on  the  day  fixed  to  a  lonely  spot,  where  a  large  party  with 
nmsic  and  dancing  is  assembknl.  The  patient,  usually  of  the  fair  <ex, 
joining  with  the  rest.  When  he  has  had  enough  amusement,  the  «levil 
signifies  his  intention  to  quit,  by  the  patient  taking  off  her  finery. 
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bowing  her  head  and  kissing  her  hands  in  token  of  farewell.  She 
then  starts  at  a  pace  which  few  men  can  equal,  but  which  she 
can  keep  up  only  for  50  or  100  yards,  when  she  falls  insensible. 
The  devil  is  supposed  to  have  left  her  at  that  moment,  and  a 
party  of  active  young  men,  who  have  been  prepared,  coming  up, 
surround  her,  firing  g^ns  and  brandishing  swords  and  spears  to  prevent 
his  return. 

After  the  patient  has  drank  water,  she  pronounces  for  the  first  time 
her  profession  of  Christianity,  words  which,  if  uttered  by  another  in 
her  presence  before  the  devil's  exit,  would  have  produced  the  moat 
frightful  results.  A  sheep  is  then  killed,  and  part  of  it,  broiled  on  the 
embers,  eaten  by  the  friends,  the  remainder  left  to  amuse  the  devil  if 
he  should  return  to  the  spot.  In  this  custom,  and  in  that  of  passing 
animals  round  a  sick  person's  couch,  and  then  slaughtering  them,  we 
have  traces  of  Jewish  sacrifice.  I  have  occasionally  detected  shams  in 
these  matters,  but  quite  as  often  have  seen  or  known  of  the  sufferers 
dying  while  going  through  the  absurdities  I  have  mentioned.  And  it 
has  often  struck  me  as  singular,  that  i)eople  should  undergo  so  much 
Buffering  for  no  particular  purpose,  and  still  more  so,  that  parents  and 
masters,  who  themselves  have  been  real  or  pretended  victims,  should 
put  themselves  to  a  great  deal  of  inconvenience,  and  loss  of  the  services 
of  their  children  or  servants  for  many  days  or  weeks,  if  their  own 
experience  tells  them  it  is  a  mere  sham.  I  may  refer  any  one  who 
is  spiritually  disposed,  to  full  details  of  these  and  other  similar  matters 
in  "  Life  in  Abyssinia." 

The  Christian  clement  in  Abyssinian  Christianity  is  chiefly  to  be 
traced  among  the  Churchmen,  in  their  extraordinary  fondness  for 
schisms  and  theological  disputings,  and  among  all  classes,  in  the  number- 
less saints,  whose  names  are  continually  in  the  mouths  of  the  people. 
If  fasting  be  of  great  avail,  then  no  Christians  are  so  Christian  as  the 
Abyssinians,  for  they  have  154  days  beside  Wednesdays  and  Fridays, 
in  all  258  days  in  the  year,  on  which  they  may  not  touch  food  or  water 
till  late  in  the  afternoon,  and  then  only  such  wretched  vegetable  fornl 
as  their  country  affords.  Beside  these  regular  days,  a  man  must  be 
very  good  who  has  not  several  more  fasts  ordered  as  penance  by  his 
confessor.  However,  they  to  a  certain  extent  make  up  for  this  fasting 
by  a  great  number  of  feasts  which,  the  priests  setting  the  example, 
generally  end  in  riotous  debauchery. 

The  Abyssinian's  house  is  a  low,  circular  mud  and  stone  wall,  with 
an  opening  for  a  door,  and  a  conical  roof  of  boughs  and  thatch.  The 
only  difference  between  the  dwellings  of  the  rich  and  the  poor,  is 
that  in  the  country,  the  rich  man  has  a  greater  number  of  such  huts 
in  his  compound.  In  the  towns  they  are  sometimes  made  very  large, 
and  with  an  outer  circle,  which  is  divided  into  apartments,  kitchens  and 
other  offices,  sometimes  square  with  a  nearly  flat  roof.  Lime  is  not 
used,  and  believed  not  to  exist  in  the  country.  I  have  heard  Europeans 
assert  as  much,  but  I  feel  persuaded  that  it  is  a  mistake.  The 
furniture  of  all  houses  consists  of  a  rough  stretcher  or  couch,  the  seat 
of  which  is  formed  of  strips  of  raw  hide  stretched,  crossing  each 
other;  a  mud  sleeping  place,  a  few  tanned  hides,  a  wicker  table,  some 
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horns  stuck  in  the  wall  to  hang  shield  and  lances  on,  and  a  number 
of  sun-baked  jars  for  com  and  mead. 

The  Abyssinians  are  simple  feeders.  They  have  not,  as  a  general 
rule,  a  chance  of  being  otherwise.  But  when  the  chance  occurs,  they 
make  up  for  lost  time.  Meat  is  a  luxury,  confined  except  now  and 
then  as  a  treat,  to  the  upper  10,000.  The  poorer  classes  live  chiefly  on  a 
spongy  sort  of  cake,  very  much  like  a  thin,  but  enormously  large 
crumpet,  of  a  dark  brown  colour,  sourish  and  gritty  to  the  taste,  and 
made  from  a  small  dark  seed  called  tefP,  or  another  called  dagousha. 
This  they  swallow  by  aid  of  a  mess  made  of  ground  lentils  and  boiled 
butter,  and  spiced  with  a  fearful  quantity  of  capsicum  and  onions,  or  with 
sour  milk  flavoured  in  the  same  way.  They  knead  pieces  of  the  cake 
into  the  sauce,  and  form  it  into  pellets,  like  sausages,  which  they  thrust 
into  their  own,  or,  if  poUtely  disposed,  into  their  neighbour's  mouths. 
To  be  much  esteemed  is  to  be  three  parts  choked,  and  till  accustomed 
to  it,  to  suffer  the  loss  of  the  greater  part  of  the  skin  of  yom*  tongue 
and  palate. 

The  feasting  on  raw  beef  is  too  well  known  to  need  much  to  be  said 
on  the  subject.  The  animal  is  slaughtered  at  the  door,  and  the  flesh 
brought  in  while  still  warm  (each  particular  cut  being  taken  off 
by  one  man  as  fast  as  the  skin  over  it  is  removed  by  another),  and 
carried  to  the  guests,  who  are  squatted  on  grass  laid  down  as  a 
carpet  round  low  tables  covered  with  piles  of  the  large  cakes  I  have 
mentioned.  The  raw  beef  in  great  lumps  is  offered  to  the  guests 
in  succession,  according  to  rank,  by  a  servant  who  holds  it  in  both 
hands,  while  the  guest  with  his  sword  cuts  off  a  long  strip  from 
the  part  he  likes  best,  dips  the  end  in  a  sort  of  capsicum  paste, 
resembling  chatny,  and,  holding  it  between  his  teeth,  cuts  off  his  mouthful 
by  an  upstroke  of  his  sword  close  to  his  lips,  and  much  endangering  the 
tip  of  his  nose.  Mead  and  broiled  meat  are  served  after,  and  the  feast 
goes  on  for  hours.  I  should  be  afraid  to  say  how  many  pounds  of  raw 
meat  I  have  seen  and  heard  of  being  eaten  at  one  feast,  and  there  is 
not  an  Abyssinian  who,  being  in  tolerable  health,  will  not  go  to  three 
or  four  such  feasts,  or  more  if  he  can,  in  one  day.  These  feasts  are 
usually  on  saint  days,  marriages,  funerals,  &c.,  &c. 

When  I  say  marriages  it  must  not  be  understood  that  marriagt?s  are 
binding.  The  ceremony  consists  in  a  large  nmnber  of  the  friends  of 
both  i)artie3  assembling.  There  is  a  great  deal  of  dancing  and  raw 
beef,  kept  up  for  a  night  and  a  day.  The  bride  has  for  her  dowr}' 
twice  as  nmch  as  the  bridegroom  settles,  and  the  marriage  can  l)e  dis- 
solved at  any  time  by  a  division  of  the  property  so  arranged.  Some 
old  peo{)le  think  it  well,  if  they  have  lived  long  together,  to  go  to  church 
and  take  the  Sacrament.  But  this  is  rarely  done  till  tlie  close  of 
life. 

There  are  many  curious  customs  attending  marriages,  funerals,  &c., 
but  these  cannot  be  given  in  detail  in  the  limits  of  a  paper. 

I  had  intended  saying  something  about  the  natural  history  of  Ab^'S- 
sinia,  but  I  find  that  I  have  already  exceeded  the  time  allowed  me,  and, 
in  truth,  on  such  a  subject  one  cannot  sa}''  much  in  a  few  words. 

Almost  all  the  beasts  and  birds  described  in  Southern  and  Western 
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Africa  are  to  be  found  more  or  less  abundantly  in  Abyssinia  and  the 
neighbouring  countries.  Antelopes,  grouse,  and  the  smaller  game  of 
all  sorts  may  be  had  in  Abyssinia  Proper,  but  a  mountainous  country  is 
not  to  be  recommended  for  large  game.  The  best  country  I  know  for 
the  sportsman  is  the  district  described  by  Sir  Samuel  Baker  in  his 
**  Nile  Tributaries  of  Abyssinia,"  a  large  country,  or  several  countries, 
lying  north  of  Abyssinia,  and  forming  the  southern  boundary  of  the 
Soaaan« 
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CIRCULAR    SHIPS    OP  WAR    WITH  IMMERSED   MOTIVE 

POWER. 

By  John  Elder,  Esq. 

In  adoptiug  the  title  selected  for  the  paper  I  am  about  to  read  to  thia 
meeting,  I  think  it  right  to  premise,  that  whilst  some  results  of  recent 
experiments  made  by  me  are  of  considerable  interest  to  the  naval 
architect  and  to  others  engaged  in  those  branches  of  scientific  investi- 
gation and  practice  into  which  enter  the  consideration  of  the  values  of 
forms  and  me  different  properties  of  solid  bodies  designed  for  floating 
in  and  being  propelled  through  fluids,  and  are,  I  think,  likely  to  prove 
of  sufficient  interest  to  merit  special  consideration,  they  could  not  b& 
properly  treated  of  m  the  present  paper.  I  hope,  however,  to  be  per- 
mitted during  the  early  part  of  the  next  session  of  the  Royal  Umted 
VOL.  zn.  2  p 
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Service  Institation,  to  lay  before  you,  in  the  f onn  of  completed  and 
well  digested  results,  what  I  believe  will  prove  of  interest  to  the 
memberB  of  this  important  arientifio  Institution,  and  to  acaentific  aad 
fjraclacal  nen  generally;  when  probably  ^bey  maj  assBt  to  make 
<;Iear  much  that  has  hitherto  been  but  imperfectly  understood  in 
connection  with  the  development  of  Ac  "theory  of  the  forms  ef 
''^  least  resistance,"  the  resistance  of  bodies  passing*  thromgii  "  flmds," 
and  other  subjects  under  which  such  matteiB  have  been  treated  of  hy 
the  various  theoi*etical  writers  and  scientific  experimcntalistif  who  have 
flourished  during  the  last  and  present  centuries.  On  the  one  hand,  I  do 
not  pretend  that  any  great  disooveries  have  been  made  by  me  in  con- 
nection with  the  investigation  of  the  present  subject,  or  that  I  am 
going  to  revolutionize  the  whole  practice  of  naval  construction,  and 
demolish  the  entire  fabric  upon  which  the  construction  of  ships  and  tiie 
tiducation  of  their  builders  have  hitherto  been  based.  It  must,  however, 
be  clear  to  the  minds  of  every  one  present,  that  naval  construction  u 
now  in  a  state  of  transition;  that  much  that  has  been  done  upon 
which  the  national  wealth  of  this  country  has  been  enormously  lavished 
with  most  unsatisfactory  results,  is  entirely  due  to  a  want  of  tint 
exact  knowledge  which  belongs  to  other  branches  of  science,  and  whidi 
should  (and  might)  guide  the  professors  of  naval  architecture  in  thdr 
teachings.  It  is  to  be  hoped  that  ere  long,  practical  men  will  be  ao 
well  instructed  by  these,  professors  that  they  may  be  able  to  foDow 
their  legitimate  avocation  of  constructing  and  manufacturing  for  profit, 
without  engaging  in  direct  or  indirect  conflicts  with  natural  laws, 
or  producing  unsatisfactory  and  nndesired  results,  which  needed  not 
the  surrouudiuft's  of  scientific  theories  for  their  production,  but  might 
have  been  equally  well  obtained  by  the  old  practice  of  the  "  rule  of 
thumb." 

I  think  it  also  right  to  premise,  that  the  occasion  and  the  shortnees 
of  the  time  at  our  disposal  induce  me  to  believe  that  the  opportunity 
now  afforded  will  be  best  availed  of,  and  employed  most  to  the  satis- 
faction of  my  hearers,  if  I  avoid  all  scientific  speculation,  and  theo- 
rising ;  I  will  therefore  confine  myself  to  the  briefest  explanation  of  the 
subject  of  the  present  paper,  and  to  describing  the  various  illustrative 
diagrams,  &c.,  suspeudc^d  on  the  -walls,  leaving  the  more  time  for  that 
which  to  my  mind  ia  the  most  valuable  and  useful  result  of  such  meetings 
as  those,  viz.,  the  discussion  which  is  evoked  by  the  reading  of  paper?. 
I  wish  to  do  this  especially  this  evening,  as  I  am  favoured  with  so  distin- 
guished an  audience,  amongst  whom  I  perceive  many  gentlemen  of  the 
highest  eminence  connected  with  the  several  branches  of  "  fart  naval,'* 
the  Commanders  of  our  ships  of  war,  the  designers  and  constnictors  of 
the  fleets  of  the  past  and  present,  and  some  who  claim  to  be  scientific 
designers  of  the  '*  fleets  of  the  future."  I  will  therefore  at  once  proceed 
to  describe  my  "  circular  ships  of  war  with  immersed  motive  power," 
4X)nfining  myself  as  closely  as  possible  thereto,  and  avoiding  the  use, 
as  far  as  possible,  of  all  technicalities — as  well  as  of  'scientific  terms, 
speculations  and  theories — leaving,  no  doubt,  much  unsaid  in  the  course 
of  tho  reading  of  the  paper,  but  the  more  to  be  evoked  and  eliminated 
during  the  discussion  which  I  trust  will  follow. 
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Ctrctdcu'  Ships, 

1  do  not  in  this  paper  propose  to  enter  upon  the  question  of  the  suit- 
ability of  drcular  ships  as  sea-going,  passenger,  and  freight-carrying 
'vessela,  but  intend  to  limit  myself  to  their  applicability  for  sea-going 
ships  for  coast  and  harbour  defence,  and  may  also,  if  time  permit,  point 
out  their  superiority,  general  usefulness,  and  infinitely  smaller  cost  as 
compared  with  stone  forts  constructed  in  estuaries,  channels,  and  rivers 
as  most  important  national  questions ;  also  their  capability  as  floating 
platforms  for  fighting  guns  of  the  largest  possible  calibre  with  the 
advantage  due  to  the  greater  stability  and  steadiness  thus  attainable, 
and  their  suitability  for  carrying  monster  mortars,  permitting  of  the 
discharge  therefrom  of  shells  of  gretfter  size,  and  containing  larger 
explosive  charges  than  heretofore,  and  with  an  accuracy  never  nitherto 
obtainable  in  firing  from  a  mortar  ship.  Beyond,  or  in  addition  to  these 
comparisons  with  existing  ships  or.  '('essels  of  war,  and  with  fixed  or 
built  forts,  I  propose  briefly  to  call  attention  to  what  for  the  first  time 
has  been  possible  in  connection  with  naval  attack,  and  which  is  essen- 
tially novel  and  peculiar  to  this  form  of  vessel — the  peculiar  manoeuvring 
powers  of  which  they  are  capable,  and  the  formidable  character  of  such 
vessels  when  so  used  or  employed  against  an  enemy's  fleet.  I  am  aware 
Aat  circular  structures  have  heretofore  been  projected  or  proposed  as 
floating  buoys  and  beacons,  such  as  those  of  the  late  Mr.  Herbert,  the  late 
Mr.  George  Rennic,  and  Mr.  Oldham,  of  llull,  and  all  the  floating  lights, 
beacons,  batteries,  and  other  vessels  of  Mr.  John  Moody,  of  Goole, 
wbich  are  not  circular,  either  on  the  plane  or  in  the  vertical  section,  but, 
as  described  by  Mr.  Moody,  in  the  specification  of  his  patent,  are  "  of 
**  Btarlike  form,  with  four  or  other  number  of  arms,"  and  he  adds,  the}' 
are  to  be  made  "  with  a  flat  bottom,  and  over  it  is  a  deck,  arched  in 
an  directions."  Of  course  any  of  these  last  described  structures  might 
be  fitted  with  steam  power,  but  it  is  self-evident  that  neither  of  them 
are  designed  to  be  used  or  employed  as  steam  propelled  ships  of  war 
for  naval  attack,  nor  are  they  capable  of  being  moved  but  at  very  low 
speeds  with  the  expenditure  of  great  power. 

Circular  Ships  intended  for  the  purpose  of  Naval  Defence  and 

Attack, 

I  believe  it  has  been  generally  conceded  by  the  highest  professional 
authorities  amongst  the  commanders  and  fighters  of  our  naval  ships, 
that  the  turret  or  circular,  or  "  all  round  "  system  is  the  handiest  and 
best,  the  handiest  for  working  heavy  guns,  and  the  best  form  for 
resisting  shot.  The  question  naturally  suggests  itself  what  is  the  best 
form  of  vessel  in  which  a  turret  may  be  carried  ? 

Whilst  studying  the  questions  of  turret-carrying  and  gun-fighting,  it 
occurred  to  me  that  there  still  remained  another  mode  of  denling  with 
these  questions,  namely,  that  of  making  the  turret  carry  itself,  as  it  were, 
^rin  other  words,  to  make  a  vessel  perfectly  circular  on  the  plane  and 
the  vertical  Bectkm  representing  a  small  portion  of  a  oircle,  and  the 
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frame  lines  of  which  should  all  radiate  from  a  common  centre,  so  that  any 
section  taken  across  the  diameter  would  be  similar  to  any  other  section 
taken  on  any  other  line  passing  through  the  common  centre,  or  to  u^e  a 
familiar  illustration,  to  make  the  shape  of  the  hull  of  the  vessel  like  a 
slice  cut  straight  off  an  orange,  the  skin  representing  the  skin  of  the 
vessel.     See  Plates  xxiv  and  xxv. 

By  so  constructing  a  vessel  it  would  be  able  not  only  to  travel  in  a 
straight  line  in  any  given  direction,  whether  forward,  backward,  or 
angular,  but  it  would  also  be  able  to  revolve  with  great  facility  while  *> 
moving  or  when  stationary,  but  without  the  use  of  revolving  gear  or 
mechanical  apparatus  hable  to  the  contingency  of  becoming  jammed; 
and  the  tuiTet  also  might  be  enormously  increased  in  size,  and  be 
capable  of  carrying  a  proportionately  larger  nimiber  of  guns  and 
mortars  of  colossal  dimensions  with  perfect  safety. 

After  making  some  experiments  on  the  resistance  offered  by  various 
circular  forms  of  vessels  in  passing  through  water,  I  found  that  the 
immersed  portion  of  a  vessel  having  for  its  outline  a  small  segment  of 
a  large  sphere,  so  that  the  vertical  or  buttock  lines  were  very  fine, 
required  no  moro  power  than  would  have  to  be  exerted  in  order  to 
make  an  ordinary  iron-clad  vessel  of  war,  of  the  same  displacement 
travel,  or  move  through  the  water  at  the  same  speed.  Thus,  ujioo 
making  two  models,  one  of  the  ordinary  form,  and  one  of  a  circular 
vessel  of  equal  displacement,  and  towing  them  at  the  same  speed 
through  the  water  by  means  of  a  line,  having  a  scale-beam  or  yoke, 
interposed,  the  tractive  force  upon  each  tow  line  attached  to  each  end 
of  the  scale  beam,  being  the  same,  I  found  that  the  yoke  (or  scale  beam) 
interposed  between  the  towing  boat  and  the  vessel  being  towed,  was 
constantly  at  right  angles  to  the  line  of  forward  motion,  so  that  the 
resistance  offered  by  each  vessel  was  practically  the  same  in  each  case. 

This  result  will  be  readily  apprehended  or  understooil  when  it  is  alu^wu 
by  the  accompanying  diagram  illustrative  of  the  two  cross  sections^ 


that  the  circular  model  has  a  much  lighter  draught  tlian  the  other,  in 
fact  tli(i  circular  model  drew  a  little  less  than  one-half  the  jdeptii  of 
water,  whilst  the  breadth  of  the  section  is  greatly  increased,  as  will 
1)0  hereafter  referred  to  and  explained  more  in  detail. 

I  may  here  observe  in  a  general  way,  that  these  exi)orinients  haw 
thus  far  proved  Avhat  might  not  i^rhaps  haA'c  been  (expected,  that 
there  is  no  reason  why  a  vessel  of  the  same  displacement,  as  one  of 
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JE  iron-clada,  but  circular  in  farm,  may  not  be  propelled  at  an 
rlligh  rate  of  speed,  whilst  from  t!ie  very  liglit  draught  of  tlie 
relup,  it  would  be  able  to  approaclrand  eater  many  places  at  pre- 
jtfl  luaccessible  to  our  large  vessels  as  at  present  constructed. 
9  touod,  as  might  perhaps  Iiave  been  expected,  that  the  circular 
ns  much  drier  and  a  better  sea  boat  in  roujj^h  weather  than  the 
jr  model,  and  its  immense  superiority  as  re^^ards  stability  is 
Btly  obvious  to  render  luuiecessary  any  remarks  upon  tbat 
fit  this  subject. 

IhlBtrate  the  ui'ides  of  propelling,  I  have  shown  in  one  of  tlie 
BB  (Plate  xxvi)  several  ways  that  might  be  employed,  such  as 
^oormorcscrewpropellerssuppoiiod  bybracketa(Figs,  1  andS), 

0  the  outer  skin  of  the  vesaol.    Another  method  might  ho 

1  jm  which  a  casing  or  trunk  is  formed,  so  as  to  admit  the 
ihaft,  and  the  screw  shaft  being  caiTied  sufficiently  low  down, 
^ble  the  propeller  to  work  in  unbroken  water.  I  have  alsfj 
ft  plaa  with  a  water  jet  propeller  {Pig-  3). 

;drcular  vessel  from  it*  form,  and  the  very  nature  of  its  con- 
tt  presents  an  admirable  opportunity  for  placing  m  the  most 
position  tile  machinery  and  apparatus  necessary  for  trans- 
'  siiid  communicating  motion  to  the  propeller,  as  well  as  for 
ling  and  manceuvring  the  vessel  whilst  in  motion,  it  also 
peraliar  advantages  for  adapting  the  turbine  or  emissive  jet 
BP  over  any  otlier  form  of  vessel  heretofore  designed. 
lefore  proceeded  to  arrange  and  adapt  tlie  hydranUc  propelling 
Kw  to  my  own  requirements,  aud  as  it  will  be  seen  on  inference 
InwingH  (Plate  XX vii,  figs.  1  and  2),  notliing  can  be  more  compact 
weoieat  than  this  adaptation.  By  this  means  the  contour  of  the 
may  be  preserved  unaltered,  and  it  is  consequently  perfectly 

tn.ve\  in  any  direction,  oc  to  revolve  fly-wheol-like  with  the 
t  possible  expenditure  of  power,  there  being  no  projecting  parts 
9B  either  of  machinery,  gearing,  or  casings  to  impede  llie  vessel's 
ant. 

iet  that  the  efficiency  of  the  vessel  as  a  war-ship  should  be 
rreloped,  it  is  necessary  that  it  should  be  capable  of  mancBuvrtug 
le  utmost  possible  rapidity,  or  that  it  should  be  capable  of 
'ths  direction  of  its  motion  or  movement  changed  from  right  to 
nrersed,  or  be  capable  of  revolving  or  pivoting  without  difficulty 
(rf  time.  In  oui'  long  build  of  broadside- batt«ry  ships  of  wai-, 
,  about  aft«r  firing  one  broadside  to  discharge  the  other,  is  a 

Involving  an  immense  sweep  in  distance  travelled,  a  vast 
iture  of  power,  aud  a  considerable  loss  of  time,  whereas,  I  fore- 
st I  might  accomplish  the  object  so  much  desired  by  every 
wtician  and  artillerist,  by  bringing  the  whole  of  the  guns  under 
aumd  to  bear  upon  the  object  of  hie  attack  with  the  great^^st 
r  in  any  required  order  of  succession,  without  any  longitudinal 
■1 — in  fact  without  any  linear-movement  at  all  of  the  vessel  or 
kliCormi  this  at  the  same  time  possessed  a  stability  and  steadi- 
bnob  no  existing  form  of  floating  battery  or  other  ehiji  of  war 
laibl;  possess. 
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Now,  for  the  purpose  of  effecting  the  object  sougkt  to  be  attained^ 
I  designed  the  peculiar  arrangement  of  machinery  and  apparatoB 
which  I  have  shown  on  an  enlarged  scale  in  a  transverse  vertical 
section  and  plan  in  Plate  xxviii,  figs.  1  and  2.  Upon  reference  to  these 
views,  it  will  be  seen  that  the  machinery  apparatus  consists  of  a  large 
turbine  or  horizontal  centrifugal  pump,  the  vertical  axis  of  whidi  is  in 
the  centi*al  line  or  axis  of  the  circular  ship,  and  the  spindle,  or  driving 
shaft,  forming  the  axis  of  the  turbine  or  pump  is  rotated  at  the 
requisite  or  necessary  speed  by  means  bf  a  steam-engine  or  engines 
in  the  usual  way,  md  is  capable  of  being  set  in  motion,  or  it  may  be 
stopped  i-eadily  either  by  the  stopping  of  the  engine,  or  by  discon* 
nection,  or  throwing  out  of  gear  by  means  of  a  clutch  or  other 
convenient  apparatus. 

For  the  purpose  of  causing  the  vessel  to  travel  in  a  right  line,  ord 
changing  its  direction  of  motion  at  any  angle  from  the  line  at  whicA 
it  was  previously  moving,  and  also  for  the  purpose  of  giving  a  com- 
pound movement  to  the  vessel  whilst  in  motion,  and  also  for  the 
purpose  of  rotating  the  vessel  about  its  own  centre,  either  whilst  the 
vessel  has  no  forward  or  backward  linear  movement,  and  for  pro- 
ducing a  compound  rotary  and  onward  movement,  I  have  contrived 
sever^  simple  and  effective  arrangements  of  propelling  apparatuv 
some  one  or  more  of  which,  I  propose  to  describe  in  connection  with 
the  employment  of  a  turbine  or  centrifugal  pump  as  before  mentioned, 
and  shown  in  Plates  xxviii  and  xxix. 

One  of  the  arrangements  which  I  have  shown  for  effecting  these 
various  movements  is,  that  in  which  the  outer  case  or  shell  surround- 
ing the  turbine  has  four  openings,  and  communication  by  means  of 
largo  pipes  between  it  and  the  water,  in  which  the  ship  is  floating. 
These  pipes  are  placed  at  right  angles  to  one  another,  and  each  pipe 
is  increased  near  the  turbine  to  double  the  area,  and  is  divided 
horizontally  by  a  web,  as  shown  in  the  sectional  view  (Fig.  1, 
plate  xxviii).  At  this  point  a  valve  is  placed,  and  this  valve  is  free 
to  travel  vertically,  so  that  when  lowered,  it  shuts  the  water  off 
from  the  bottom  division  of  the  pipe,  but  leaves  the  up}>er  division  of 
the  pipe  open,  and  thus  when  it  is  raised,  the  lower  division  will  be 
open,  and  the  upper  one  closed,  and  when  placed  at  half  the  length 
of  its  travel,  it  would  shut  off  all  communication  between  the  turbine, 
and  the  external  watei*,  and  so  check  the  inflowing  or  outgoing,  or 
admission  or  emission  of  the  water. 

The  turbine  itself  is  shown  as  similarly  divided  in  two  parts,  my 
intention  being  that  the  lower  half  should  be  employed  for  a  suction 
or  indraught,  and  the  other  half  for  the  delivery  or  emission.  Now 
for  the  purpose  of  illustrating  the  action  of  this  propelling  apparatus, 
I  will  beg  your  attention  for  ii  few  minutes  to  the  several  parts 
illustrated  in  Figs.  1  and  2,  plate  xxviii. 

Now,  supposing  that  the  two  cross  pipes,  C  and  D,  are  entirely  cloeed, 
and  that  the  valve  in  the  pipe  A  is  raised  to  its  full  extent,  and  the 
valve  in  the  pipe  B  lowered,  the  turbine  will  have  its  lower  half  or 
suction  open  to  the  water  through  the  pipe  A,  and  its  delivery  or 
water  jet  similarly  open  through  the  pipe  B,  and  consequently  the 
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vessel  would  travel  in  the  direction  B  A.  If  it  were  required 
suddenly  to  reverse  the  direction  in  which  the  vessel  was  travel*- 
ling;  it  would  only  be  necessary  to  lower  the  valve  of  the  pipe  A, 
and  nose  thai  in  the  pipe  B.  Again,  by  placing  the  valves  of  these 
two  pipes  A  and  B  at  half  their  stroke,  all  communication  between 
the  toibine^  and  the  water  would  be  closed,  when  by  operating  in  a 
similar  manner,  as  just  described,  the  valves  of  the  pipes  G  and  D,  a 
motion  at  right  anglea  to  the  arrow  in  either  direction  would  be  at 
once  obtained. 

In  order  to  actuate  these  several  valves  in  connection  with  one 
another,  they  may  be  severally  attached  by  means  of  suitable  con- 
necting rods  and  levers  to  a  circular  pulley  or  disk,  E,  Fig.  1,  fixed  at 
such  an  angle  upon  the  drum,  F,  that  the  vertical  distance  of  the 
highest  to*  the  lowest  ^int  is  eaual  to  the  full  travel  of  the  valve,  so 
that  the  valve  B,  that  is  attached  to  the  highest  point,  is  by  means  of 
the  lever,  G,  placed  in  its  lowest  position,  while  the  valve  opposite  to 
it.  A,  is  placed  in  its  highest  position,  the  two  other  valves  being  both 
placed  in  their  central  position,  of  course  entirely  close  the  two  cross 
pipes,  G  and  D,  and  thus  the  vessel  is  now  ready  to  travel  in  the 
oiiectkm  B  A. 

Now,  supposing  the  dram  F  is  turned  half  way  round,  the  valves  of 
the  pipe  A  will  be  brought  to  its  lowest  position,  and  the  valve  of  the 
pipe  B  to  its  highest  position,  and  consequently,  as  already  described, 
the  direction  of  the  vessel  wiU  be  reversed.  In  like  manner,  by  turn- 
ing the  drum,  F,  a  quarter  of  the  way  round  only,  the  two  other  valves 
of  the  {Hpes^  G  and  D,  will  be  respectively  at  their  highest  and  lowest 
poaitions^  and  the  course  of  the  vessel  will  be  similarly  varied.  In  order 
to  vary  the  course  of  the  ship  in  a  slighter  degree,  or  in  other  words,  to- 
steer  it,  balance-rudders  (Figs.  3  and  4,  plate  xxix)  are  placed  just  at  the 
ead  of  the  pipes  and  worked  in  the  usual  manner.  A  turntable,  H 
(Plate  zxviii),  may  be  attached  to  the  drum,  F,  and  which  will  eon- 

Suently  revolve  with  it,  so  that  a  person  standing  upon  this  turntable 
h  his  back  to  the  highest  point  of  the  angular  pulley,  and  loddnfl^ 
straight  before  him,  will  always  be  kx^ing  at  the  spot  towards  which 
the  vessel  is  travelling,  and  thus  by  revolving  the  turntable  and 
bringing  himself  when  in  that  position  to  look  at  any  particular  spot  in 
any  diraction,  the  vessel  will  travel  towards  it.  By  having  a  Hne 
drawn  on  the  turntable,  or  by  having  a  sight  fixed  in  the  proper  line^ 
the  direction  in  which  the  vessel  is  travelling  might  be  told  at  a  glance, 
with  the  greatest  precision.  The  whole  of  these  valves  may  be  worked 
hj  means  of  independent  engines  carried  on  the  turntable  itsdf,  and 
the  only  manual  power  required  would  be  to  move  a  smidl  handie»  as 
Ermm  time  to  time  may  be  necessary. 

The  vessel  may  be  made  to  revolve  by  putting  the  rudders  hard 
over,  but  if  greater  facihty  for  revolving  is  required^  curved  pipes 
(Kgv  2,  plate  xxvii)  would  be  used,  in  addition  to  the  straight,  onesy 
ahtady  described,  one  being  placed  on  either  side  of  the  straight  pqaa 
and  the  three  being  so  worked  by  a  valve  that  only  one  of  them  caa  ba 
f idly  open  at  a  Hme.  It  will  thus  be  self-evident  that  if  the  water  m 
taken  through  one  of  these  curved  pipes  into  the  toifaioe,  aDddeimcsA 
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by  it  through  the  opposite  curved  pipes,  shown  in  dotted  lines,  so  that 
the  water  travels  somewhat  in  the  form  of  the  letter  C,  both  the  suction 
and  deUvery  pipes  are  tending  to  force  the  vessel  round.  The  vessel  is 
thus  enabled  to  travel  in  any  direction,  or  to  revolve  by  simply  actuating 
the  slide  vfilves  fitted  to  the  respective  pipes,  and  we  have,  therefore, 
a  vessel  capable  of  executing  the  most  difficult  manoeuvres  with  the 
greatest  rapidity.  So  much  for  the  form  of  these  vessels  and  for  the 
mode  in  which  I  propose  to  move  or  actuate  them. 

Armour^plating  for  Circular  Ships, 

From  the  peculiar  form  of  these  vessels  but  little  breadth  of  armour- 
plate  will  be  required  of  any  considerable  thickness,  as  the  whole  of 
the  lower  part  of  the  ship  is  inclined  at  such  an  acute  angle  with  the 
horizon  that  it  would  be  impossible  to  strike  it  injuriously  except  with 
a  ricochet  shot  (see  Plates  xxiv  and  xxv). 

The  Farm  of  the  Upper  Portion  of  Circular  Ships,  whether  employed  fsr 

the  purpose  of  Attach  or  Defence. 

The  upper  part  of  the  vessel  may  be  made  of  various  forms  (see 
Plates  xxiv  and  xxv),  thus  the  sides  may  be  raised  directly  from  the 
outer  edge  and  sloped  inwards  so  as  to  form  a  cutting  edge  roimd  the 
rim  of  the  vessel  (Fig.  2,  plate  xxiv),  and  also  be  pierced  for  guns— i 
revolving  pilot-house  being  placed  in  the  centre  from  which  the  vessel 
is  manoeuvred,  as  before  described,  and  as  illustrated  in  Plate  xxviiL 
The  only  heavy  armour-plating  required  in  this  case  is,  as  there  shown, 
about  7  feet  in  breadth  round  the  outside,  and  similar  plating  to  protect 
the  pilot-house. 

Allowing  the  thickness  of  this  armour-plating  to  be  8  inches  on 
these  parts  and  3  inches  on  the  lower  angled  portion  for  about  8  feet 
in  width,  the  armour-plating  would  be  about  2,000  tons  in  a  vessel  of 
200  feet  in  diameter,  with  13  feet  draught  of  water,  and  capable  of 
carrying  26  heavy  guns. 

As  a  modification  of  this  plan,  a  second  battery  may  be  placed  above 
this  of  smaller  diameter,  as  shown  in  Fig.  1,  plate  xxiv,  when  the 
fighting  power  of  the  vessel  would  be  increased  by  10  guns,  and  the 
draught  of  water  would  then  be  about  14  feet.  In  Fig.  4,  plate  xxiv, 
is  shown  an  elevation  of  another  modification  in  the  shape  of  the 
vessel.  In  this  case  there  are  no  guns  round  the  outer  edge,  but 
this  part  is  made  very  sharp  and  immensely  strong,  and  is  meant  to 
be  used  as  a  ram,  or  rather  as  a  circular  saw  and  ram  combined. 
Thus,  upon  coining  into  collision  with  another  vessel,  a  rotary  motion 
may  be  imparted  to  it  by  forcing  the  water  through  the  curved  pipes, 
before  described,  which  would  then  give  the  edge  a  combined  ram- 
ming and  cutting  motion  sufficient  to  make  a  very  ugly  gash  in  the 
side  of  the  strongest  iron-clad.  The  battery  is  intended  to  carry  ten 
800-pounder  guns,  and  it  is  calculated  that  with  proper  appliances,  a  gun 
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of  this  size  may  be  worked  so  as  to  fire  once  a  minute ;  it  would 
only  be  necessary  to  cause  the  vessel  to  revolve  at  that  speed  to 
deliver  ten  300-pound  shot  against  the  same  spot  in  the  space  of  one 
minute.  By  having  a  '*  look-out "  in  the  centre  of  this  battery,  with 
lines  of  sight  accurately  coiTesponding  with  the  lines  of  fire  of  each 
gun,  one  man  might,  by  means  of  lanyards,  fire  each  gun  as  it  came 
opposite  the  required  spot,  and  thus  the  only  training  required  to  be 
done  by  hand  would  be  for  obtaining  the  required  elevation. 

Upon  referring  to  the  elevation,  Pig,  4,  plate  xxiv,  it  will  be  seen 
that  this  vessel  has  the  deck  somewhat  rounded,  several  advan- 
tages attaching  to  this  form.  In  the  first  place  it  can  be  made 
very  much  stronger  and  better  adapted  for  ramming  purposes  than  is 
possible  with  a  flush  deck,  the  angle  formed  with  the  horizon  by  the 
plates  above  and  below  the  cutting  edge  being  about  equal 

It  would  also  be  impossible  to  board  a  vessel  with  a  rounded  deck, 
while  any  water  that  might  be  shipped  would  immediately  run  off 
again. 

In  Plate  xxvii,  figs.  1  and  2,  is  shown  a  design  for  a  still  more  powerful 
vessel,  being  280  feet  in  diameter  with  15  feet  draught  of  water,  and 
intended  to  carry  14  22J-ton  guns,  each  throwing  a  600-pound  solid 
shot.  In  this  case  the  vessel  is  intended  to  be  manoeuvred  from  a 
pilot-house  above  the  battery,  the  arrangement  for  working  the  valves 
from  it  being  shown  in  the  drawing.  Various  other  modifications,  as 
shown  in  Plates  xxiv  and  xxv,  may  be  made,  both  in  the  external  form 
or  hull  and  also  in  the  arrangement  of  the  batteries.  Thus  the  hull, 
instead  of  being  a  section  of  a  sphere,  may  be  in  the  shape  of  a  trun- 
•cated  cone,  which  might  in  some  cases  be  preferred.  The  vessel  might 
also  carry  several  tiers  of  guns  and  for  some  purposes,  such  as  firing 
over  the  walls  of  a  fort  or  high  bank  on  shore,  a  turret  or  tower  may 
be  built  to  a  considerable  elevation  (Fig.  1,  plate  xxv),  the  immense 
stability  of  this  form  easily  admitting  of  such  an  arrangement. 

The  methods  of  propulsion,  too,  may  be  greatly  varied  ;  that  shown 
m  Fig.  2,  plate  xxix,  being  exceedingly  simple.  In  this  case  the 
turbine  is  outside  the  vessel  in  a  recess  formed  for  the  purpose.  This 
turbine  may  be  turned,  by  means  of  a  rack  and  pinion,  in  any  direction, 
whUe  the  same  pinion-shaft  carries  at  the  other  end  a  similar  pinion- 
bearing  into  a  similar  rack  attached  to  the  pilot-house  (see  Pis'.  3, 
plate  xxvi\  the  turbine  and  pilot-house  being  turned  simultaneously  in 
the  same  (Erection.  By  placing  an  opening  or  look-out  in  the  pilot-house, 
exactly  over  the  suction  of  the  turbine,  the  spot  seen  from  thence,  is 
the  spot  to  which  the  vessel  is  travelling.  Now,  supposing  the  Officer 
in  this  pilot-house  has  the  means,  by  the  use  of  a  small  donkey-engine, 
<^  by  any  simple  method,  of  turning  it  in  any  direction  he  pleases,  he 
nt  the  same  time  turns  the  turbine  as  well,  and,  therefore,  by  keeping 
^y  particular  place  in  view  through  the  opening  in  the  pilot-house, 
the  vessel  will  travel  in  that  direction.'  He  has  therefore  only  to  look 
at  the  object  which  he  desires  to  approach,  in  order  to  enable  the  ship 
to  be  propelled  directly  to  or  towards  it. 
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The  Construction  and  Method  of  Building  the  Circular  Ships^  and  thtir 

General  Arrangement. 

I  propose  next  rapidly  and  cursorily  to  glance  at  these  points,  as 
the  time  allotted  to  me  is  now  fast  approachmg  its  limit. 

Constrmetion. — ^The  oonstruction  of  these  vessels  is  as  simple  as  that  of 
an  ordinary  iron  ship,  only  that  the  frames  and  floors,  instead  of  extend- 
ing from  keel  to  gunwale  athwartship,  radiate  from  the  centre  to  gun- 
whale  at  the  outer  edge,  every  frame  and  floor  being  the  same  length 
and  form  (Figs.  1  and  1,  plate  xxx) ;  this  will  greatly  facilitate  the  erec- 
tion of  the  structure. 

These  frames  are  thoroughly  seemed  in  their  places  by  a  s^es  of  cir- 
cular keelsons  or  stringers,  placed  as  deemed  necessary.  Beams  may 
either  be  put  in  straight  across  (f^g.  1),  or  to  radiate  (Fig.  2^  (the  straight 
being  preferred) ;  the  beams  on  one  deck  being  placed  at  nght  angles  to 
those  above  or  below.  The  beams  will  be  made  in  straight  lengths  of 
about  40  to  50  feet,  secured  with  a  long  scarf  plate,  and  thoroughly  sap- 
ported  by  a  series  of  holds.  The  outside  plating  will  be  easily  put  on, 
as  each  strake  of  plates  vHdl  have  exactly  the  same  '^  set  and  say.'' 
In  some  cases  it  may  be  preferred,  instead  of  radial  framing  to  frame 
the  vessel  with  a  series  of  circular  keelsons  or  frames,  and  the  stringers 
to  radiate  as  the  frames  do  in  the  first  method  described ;  this  would 
answer  every  purpose  just  as  well,  but  would  be  more  difficult  and 
expensive  to  erect. 

Steering. — It  is  proposed  to  steer  these  vessels,  either  by  means  of 
ordinary  rudders  placed  at  the  outlet  of  the  propelling  pipes,  or  by 
blade  rudders  similar  to  those  used  in  the  Indus  flotilla  boats  (Fig.  3, 
plate  xxvii),  placed  at  an  angle  of  42°,  fitted  in  water-tight  wells,  the 
one  being  lowered  as  the  other  is  raised.  Four  such  rudders  would  be 
suflSciout  for  a  vessel  of  this  class,  and  all  would  be  worked  by  one 
steering"  gear. 

Bulkheads. — These  may  be  placed  in  any  position,  and  divide  the 
vessel  into  as  many  compartments  as  may  be  thought  necessary  for 
safety. 

Ventilation, — This  is  to  he:  obtained  by  means  of  fans  worked  by 
donkey-engines,  it  not  being  desirable  to  have  as  great  a  number  of 
skylights  and  hatches  as  in  ordinary  ships,  and  all  openings  should  be 
made  as  conveniently  small  as  possible,  and  fitted  with  armoured 
hatches  of  the  same  strength  as  the  deck  covering,  so   that  when 

foing  into  action,  all  exposed  parts  shall  be  of  the  same  relative  sti'ength. 
.  ventilator  is  fitted  in  the  battery  deck  over  each  gun. 
Mortar  Beds. — ^These  vessels  are  admirably  adapted  for  carrying 
large  mortars,  on  account  of  their  great  stability,  and  it  is  proposed  to 
use  them  for  such  purp)oses  by  forming  the  mortar  bed  of  a  large 
area,  and  constructing  the  same  of  baulks  of  timber  laid  one  on  the 
other  after  the  manner  of  a  steam-hanuner  bed  (Fig.  1,  plate  xxix), 
the  upper  portion  of  the  bed  may  be  fitted  with  a  series  of  india-rubber 
buffere,  or  springs  to  assist  in  deadening  the  recoil. 

Mooring. — It  is  proposed  to  moor  these  vessels  by  means  of  mush- 
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room  or  other  approved  form  of  anchors,  worked  by  capstans,  &c.,  in 
the  usual  manner,  but  instead  of  hawsepipes,  catheads,  Ac,  we  lower* 
the  anchors  through  a  well  in  the  ship's  bottom  (Fig.*  1,  plate  xxvii), 
and  when  the  anchor  is  raised,  the  lower  portion  of  it  is  flush  with  the 
ootside  plating  of  the  vessel.  The  well  is  constructed  of  a  sufficient 
siee,  and  sufficiently  high  out  of  the  water  to  introduce  another  anchor 
in  the  event  of  losing  one. 

Turrets. — For  the  turning  gear,  the  plan  usually  in  practice  is  pro- 
posed to  be  employed,  but  the  principal  object  of  fitting  turrets  to 
these  vessels  is  for  fighting  the  heaviest  class  of  guns  when  the  ship 
is  at  anchor,  and  the  whole  sti-ucture  cannot  revolve  in  the  water  as 
one  turret  afloat,  until  steam  is  got  up.  Another  advantage  is,  that 
we  may  have  these  turrets  higher  out  of  the  water  than  in  ordinary 
Monitors,  and  so  fire  down  on  the  decks  of  such  vessels;  but  in 
some  cases  for  harbour  defence,  we  would  propose  low  vessels  carry- 
mg  say  four  or  more  tiu*rets  as  the  case  might  be.  In  such  a  class, 
would  be  combined  all  the  advantages  of  a  ''  Monitor,"  and  if  need  be 
a  most  formidable  ram  when  underwei^h. 

Bam, — Any  portion  of  the  armourea  edge  will  act  as  a  ram,  and  if 
the  vessel  is  oriven  at  any  floating  body,  before  coming  in  contact 
with  the  same,  it  is  proposed  by  means  of  its  peculiar  machinery 
to  cause  the  whole  structure  to  revolve,  which  will  deaden  the  shock 
on  the  circular  vessel  to  a  considerable  extent,  and  enable  it  to  act  as 
a  saw  against  the  sides  of  its  opponent,  thus  doing  enormous  damage. 

Accommodation  and  Stowage. — Space  for  fuel  is  provided  all  round  the 
central  portion  of  the  vessel  occupied  by  tlie  machinery  and  boilers, 
and  may  be  of  any  capacity  that  is  desired.  Alongside  of  the  coal- 
bunkers,  so  as  to  be  directly  under  the  battery,  may  be  fitted  either  two 
or  four  magazines  and  shell-rooms,  as  may  be  necessary ;  these  having 
water  tanks  on  the  top,  and  around  three  sides,  with  the  bunkers  on  the 
fooiih,  will  be  secure  in  case  of  fire,  and  pipes  may  be  fitted  for  flood- 
ing the  same  without  injury  to  any  other  portion  of  the  holds.  I  have 
shown  in  Figs.  1  and  2,  plate  xxvii,  that  tne  main-deck  is  divided  into 
four  segments  by  strong  iron,  water-tight  bulkheads,  and  a  circular  colli* 
sion  bulkhead  extending  all  round  about  12  feet  from  the  periphery. 
On  this  deck  is  provided  ample  accommodation  for  the  Officers,  crew, 
engineers,  Marines,  &c.,  in  fact  from  the  form  of  vessel,  the  amount 
of  space  for  accommodation  is  more  than  will  be  required.  Below  are 
the  holds  fitted  in  the  usual  manner,  with  store-rooms,  bread-rooms, 
chain  lockers,  boatswain's  and  gunnei^s  stores,  and  all  the  usual  appur- 
tenances of  a  vessel  of  war. 

Battery. — Access  is  obtained  to  the  battery  from  the  deck  below,  and 
from  its  circular  form  great  space  and  convenience  is  secured  for  work- 
ing a  heavier  class  of  guns,  and  ample  room  is  provided  for  the  cranes, 
and  all  the  usual  gear  and  machinery  for  hoisting  up  heavy  shot  and 
lAelL 

Speed  and  Besistance, — ^As  I  have  before  stated,  a  circular  vessel  of 
any  of  the  accompanying  forms  will  ofTer  but  little,  if  any,  more  re- 
siiiance  to  the  water  than  vessels  of  the  '^Minotaur''  and  '^Agfin- 
court "  class.    The  breadth  on  the  water-line  amidships  for  a  vessel  of 
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200  feet  extreme  diameter,  we  will  take  at  an  average  to  be  185  feet, 
with  a  draught  of  water  in  the  centre  of  14  feet,  a  displacement  of 
about  7,000  tons,  and  an  immersed  area  in  square  feet  of  about  2,100 
feet.  Our  larger  iron-clads — say  the  "  Warrior  " — are  about  58  feet 
beam,  drawing  somewhere  about  30  feet  of  water,  which  will  ^ve  an 
immersed  area,  allowing  for  rise  of  floor  and  turn  of  bilges  of  aboat 
1,500  square  feet.  Now,  as  far  as  this  appears  at  first  sight,  the 
difference  in  area  of  midship  section  is  greatly  in  favour  of  the  "  Mino- 
taur" class;  but  at  the  same  time,  it  must  be  borne  in  mind  that 
the  draught  of  water  is  more  than  doubled,  and  for  every  foot  of  im- 
mersion, the  resistance  to  a  moving  body  is  immensely  increased. 
Another  matter  to  be  duly  considered,  and  a  veiy  important  one,  is, 
that  all  vessels  only  divide  the  water  in  accordance  with  the  form  of 
their  water-lines,  on  and  a  little  below  the  surface,  and  on  their  flat 
sides  amidships,  if  flat-sided  (this  vessel  has  no  flat  side),  from  whence 
the  water  is  displaced  or  driven  under,  as  shown  in  the  sketch.    This 
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may  be  proved  by  examining  a  steam-yacht's  bottom  that  has  beeu 
newly  black-leaded  or  painted,  and  not  allowed  to  dry  before  making 
a  run,  when  a  number  of  wavy  marks  will  be  found  in  the  direction  I 
have  named.  Another  instance  in  proof  thereof  is  the  swim  of  the 
ordinary  Thames  barge ;  the  longer  and  easier   *'  the  swim,"  both  fore 


and  aft,  the  easier  is  the  barge  in  tow,  or  the  faster  will  she  sail. 
And  I  may  mention,  as  a  still  further  proof  of  tliis  theory  with  regard 
t^i  line  vertical  sections,  as  influencing  the  speed  and  ri^sistance  of 
vessels,  the  fact,  that  when  a  well  formed  steamer  gets  luiderweigh, 
as  she  attains  her  speed  so  she  lifts  her  bow  out  of  the  water  to  a 
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certain  extent,  and  the  old  bluff-bowed  vessel,  or  the  vessel  with  fine 
water-lines  and  bluff  forward  buttocks  (and  there  are  many  such),  and 
with  the  vertical  sections  or  buttocks  much  finer  aft  than  forward,  has 
the  tendency  to  immerse  her  bow,  instead  of  to  rise,  consequently 
proving  that  for  speed,  fine  fore  and  aft  buttock-lines  are  of  the  utmost 
importance  when  combined  with  the  least  possible  depth  of  immersion. 
For  example,  the  old  "  America  "  yacht,  of  a.d.  1851,  had  the  finest 
fore  and  aft  buttocks  or  vertical  sections  of  any  vessel  afloat,  good 
beam  and  light  draught ;  consequently  to  these  qualities  is  attributable 
her  great  speed.  Now,  with  regard  to  the  circular  form  of  ships,  it 
is  evident  that  they  have  the  finest  possible  vertical  sections  that  can 
be  obtained  in  any  vessel,  and  putting  these  facts  to  weigh  with 
shallow  draught  against  the  extra  amount  of  area  of  immersed  section 
and  the  fulness  of  the  water-lines,  it  is  evident  that  the  increase  of 
resistance  is  but  of  little  or  no  importance,  for  it  will  be  seen  by 
reference  to  the  first  woodcut,  that  whilst  in  the  circular  ship  the  relation 
of  breadth  to  depth  of  immersed  sectional  area  is  as  185  to  14,  giving 
2,100  feet,  a  ship  of  the  ordinary  form  of  the  "Minotaur"  class  would 
have  a  breadth  of  59  feet  and  a  depth  of  30  feet,  giving  nearly 
1,500  feet 

I  have  now  occupied  more  time  than  I  intended  to  devote  to  the 
reading  of  this  paper,  but  I  trust  that  this  will  not  militate  against  the 
fullest  discussion  of  the  subject,  which  I  now  respectfully  invite ;  and 
in  conclusion,  I  shall  be  happy  to  answer  any  questions  arising  out 
of  its  reading,  and  which  are  in  my  power  to  reply  to.  If  I  am 
fortunate  enough  to  have  succeeded  in  occupying  your  time  with- 
out wearying  you  with  so  unpopular  a  subject,  1  shall  at  least  have 
done  as  much  as  many  other  abler  men  have  done  when  they  have  un- 
dertaken the  task  of  inviting  public  attention  to  a  subject,  the  ultimate 
importance  of  which  may  not  have  been  understood,  and  must  not  be 
measured  by  the  unpreparedness  of  the  public  mind ;  and  on  any  ques- 
tion which  involves  the  judicious  and  useful  expenditure  of  money  for 
a  specific  and  well  defined  purpose  as  against  the  lavish  and  injudicious 
outlay  of  money  raised  by  national  taxation  in  a  time  of  national 
disaster  and  depression,  such  a  subject  as  the  present,  although  pre- 
sented in  so  unscientific  and  popular  a  manner  to  so  distinguished  an 
audience,  still  merits  for  itself  a  share  of  public  attention. 

The  CnAiBMxy  :  You  hare  Iieard  the  inritation  of  Mr.  Elder,  and  the  hope  lie  has 
expressed  that  the  value  of  his  paper  may  be  brought  out  by  the  discussion  that  will 
follow.  If  any  gentleman  has  any  observations  to  make  we  shall  be  yery  hapmr  to 
hear  them,  but  I  would  suggest  that  any  gentleman  who  addresses  us  should  keep 
his  remarks  entirely  to  the  subject  before  the  meeting,  and,  in  order  that  others  may 
have  the  opportunity  of  taking  part  in  the  discussion,  that  he  should  confine  himself 
to  ten  minutes.  If  any  one  has  any  questions  to  ask,  Mr.  Elder  will  be  kind  enough 
to  make  a  note  of  them,  and  at  the  end  of  the  discussion  answer  them  in  gross. 

Admiral  Halsted  :  If  you  will  permit  me  to  say,  just  to  break  the  ground  for  » 
Tcrj  old  friend  of  mine,  for  whom  1  have  great  esteem,  that  he  must  not  be  surprised 
if  he  has  taken  us  all  aback,  when  we  have  got  to  consider  so  utter  and  entire  a  novelty 
as  that  which  he  has  brought  before  us. 

Captain  J.  H.  I.  Alexanbeb,  R.N. :  I  wish  to  ask  what  is  the  proposed  manner 
of  heaving  the  anchor  up,  for  I  see  in  one  of  the  sectional  plans  the  capstan  on  tho 
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upper  decl,  which  seemB  to  mA  exoessiTely  oxpoeod  ?  not  that  I  oan  a«e  anj  difiicalty 
iu  placing  it  below  the  water  lino,  on  the  next  dedc.  1  would  also  ask  what  it  the 
proposed  thickness  of  the  defence  of  the  upper  deck  against  a  rcssel  high  enough  iu 
the  water  to  iiro  down  on  her  ?  It  seems  to  me  that  there  in  u  tctj  large  «psK 
exposed  there,  and  if  it  is  proposed  to  give  a  very  great  thickness,  of  oounc  it  will 
add  very  greutlj  to  the  draught  and  tonnage  of  the  vesiscl.  Otherwise,  while  con- 
fessing that,  like  the  gentleman  behind  me,  I  am  rather  taken  aback,  still  I  am  vm 
much  in  favour  of  the  plan.  It  seems  to  me  that,  if  it  were  possible  to  adopt  tho 
tortoiso-shoU  form  for  the  upper  i)ortion  of  tho  ship  at  an  angle  which  would  in  sll 
))in3babili1y  glance  a  shot  ofll',  it  would  be  much  more  secure,  and  would  be  cquilly 
iLvailiiblc  for  tho  purpose  required. 

Mr.  Eldkk  :  Tliat  is  about  the  angle  (showing  the  model). 

Captain  Alex.\ndbu  :  Even  that  mo<h'l  which  you  have  there  seemB  to  mc  to  be  » 
very  insufficient  angle  for  dcile<>ting  shot. 

Vice- Admiral  Kobinson,  Controller  of  the  Navy :  The  few  observations  that  I  w 
Koing  to  make  arc  rather  met  by  tho  observations  that  we  have  heard  from  the 
gallant  OtGccr  -that  the  plan  before  us  is  a  matt-er  of  extreme  novelty,  and  that  we 
arc  rather  taken  nba.'^k  by  such  a  novelty.     I  confess  that,  having  for  a  great  mior 
years  of  my  life,  in  an  oflS(nul  mpatdtv,  been  dealing  with  novelties  every  day,  uJ 
having  been  instrumental  in  advancing  some  novelties,  not  exactly  towards  perfection, 
but  at*  any  rate  I  hope  in  tho  direction  of  progress,  I  do  not  Jbcl  absolutely  taken 
aback  by  the  very  novel  proposition  that  you,  Mr.   Klder,  have  introduced,  with 
•riviit  ability,  to  the  meeting  this  night.     I  think,  on  the  contrary,  it  is  a  proposil 
that  wo  ought  to  consider  uiojtt  attentively,  and  we  shall  be  glad  to  hear  from  yon 
answers,  which  I  have  no  doubt  you  arc  perfectly  capable  of  giving,  to  many  objec- 
tions that  mu^tatonce  suggest  themselves ;  I  am  sure  they  suggested  themselves  to 
your  mind  wlien  you  were  contriving  and  inventing  this  machine  or  ship.    The 
obvious  di(Gcidtics  and  objections  tliat  must  present  themselves  to  any  one  likr 
yourself,  or  like  most  of  the  gentlemen  in  this  room  conversant  with  the  motion  of 
bodies  tlirough  tho  water,  arc  in  Ci>nnection  with  that  extraordinary  midship  section 
that  you  hiivu  got  to  deal  with.     I  see  before  me  a  midship  section,  in  a  ship  W) 
fcot  long,  I  ought  nithrr  to  s:iy  a  rirculnr  vessel  300  fct't  in  diameter,  which  midship 
section  cnnuot  he  niucli  less  thim  280  fl^e^  across  at  tlu*  water  line.      One  of  tin- 
.'iblesi  naval  airliittjcts  in  Oivut  Britain,  to  whom  wc  all  bow,  who   nrvor  8[>eak8  or 
never   writes    upon    any    Kubjoct   without     both  cnli;jhicning  and    delighting  w. 
Mr.  S(^ott  Russell,  has  said  of  a  niidsliip  section,  **  the  midship  section  of  u  ship  istbr 
(liiiig  that  ^ou  h;ive  to  drivi»."     Now,  I  own,  and  I  am  sure  you  did  when  you  (an 
b('«:.iu  Id  think  and  Id  consider  this  iniptirlaiit  suhjccl.  tliat  1  look  with  :i  little  stupc- 
fa'-tioii  at.  a  niid-tiip  Mction  at  tlic  water  line,  which  i>rc.sonts  a  breadth  of  soniethinj; 
like  2S0  I'cct,  to  be  ]n^^llOll  tlirougli  tlie  water  at  any  vr  locity  whatever.     I  ohscrvi'ii 
vou  fell  into  a  mistake  of  no  very  great  moment,  it   does  not  alfeet  vour  argument, 
in  supposing  that   the  *'  Mijiolaur  "  class  ilraw  ;J0  feet  oi  water  ;    the  *'  Miiiot^iur" 
<'l!i:<s   only  (Iniw  2(>   feet  of  water.     Still  I  lie  ox(;ess  "f  draught  of  water  in   the 
•*  Minohiiir"  over  the  cireuhir  .shij)  1  do  not    deny  is  very  ureal,  but  the  inimenk-il 
iiiidship  .-ceticin  uf  the  "Minotaur"  rlas><  lias  never  at  the  load  line  <*xceedeil  l,2li(.) 
Ie«.'t — something  like  that,  not  I.oOO  fej-t  as  yon  .suppo'ie.     Now  I  want  to  know,  anil 
I  MMi  sure  you  must  have  thought  of  it,  and  must  be  able  to  infonn  theintv^ting,  ami 
wiJi  do  so  henafter.  how  \ou  are  g<»ing  to  drive  a  niid.^hip  ^eetion  that  ha>  2.S0  feel 
width  thrtmgh  the  water,  when  a  midship  section  that  is  <>0  feet  wide  jire-sents  such 
ciionnoi'.'*  dillicultics  that  engines  ofri.lXK)  and  7,<KK)  horsc-powcr  are  requiird  to 
ilnve  it  y     That  is  on»^  of  the  first  difliculties  that  pn\'ient8  its -If  to  n>y  mind,  but 
oncwliieh  1  have  no  doubt  you  are  coinpet^^nt  to  remove.     Another  diilicidty  which 
|ire>eiits  itself  i.*,  with  nMcrenic  to  tho  stivring  bhulcs  or  rudders  with   whieh  you 
intend  to  diivtrt  the  course  of  your  vessel,  if  1  do  not  misundci-st-iind  you.  if  I  do,  you 
will  set  nie  rii»ht.     1  am  perfectly  well  aware  how  you  will  perform  your  twirling 
<»per!itioiis  and  your  little  sawing  with  your  nuu'hine  when  yi)ti  get  alongside  your 
eri"iny,  hy  means  of  hydmiilie  jiower,  emitting  water  on  the  difleriMit    hides  of  your 
engine  by  yonr  hydraulic  ap]mratus.     But  what  I  do  not  understand  is,  how  upon 
u  given  course,  with  the  sea  and   \>ind  in  a  given  diroi-tion,  you   will  ^vith  yonr 
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•  cirDulnr  maohin*  like  that  to  ;gD  oa  •  giv«n  and 
*  that  boUi  oind  and  *ra.  will,  to  lue  a  iiiflor's 

r  stemog-blodra  imd  nddere,  >.Dd  that  jDa  will 
_  the  »bip  OQ  B  given  stmight  Lne.  I  ilaraBj  you 
bnte  thourtil  of  lliat,  and  will  be  ible  to  giTO  lu  an  ammr  upon  that  point  ^so. 
A9  fur  a«  ULB  etrai^mral  dutails  of  the  Abip  go^  any  perafin  vrbo  baa  erer  cotio  into 
cngiDDcring  for  a  moment  must  be  pt'rfcollj  aware  thut  tbpj  prea'^nt  na  diffirul^. 
There  can  be  no  doubt  thU  yoa  can  faB,ve  in  that  oiroular  tgmoI  s  tolid  ■tructuK, 
that  ;ou  can  put  upoti  tlmt  eolid  strneliiTe  such  armour  plating  at  jou  tliink  i%hl, 
and  that  jou  fan  arm  it  trith  suoli  u  batter?  >»  joa  think  deairnble,  and  make  it  a 
prrfert  Boating  dpfonce.  Lost  Honda;  tiien  was  an  able  lecture  dr-lirereJ  licro  on 
the  BubJBTt  of  ooDting  foK-n  and  defencwa.  A  TE17  sicellont  nnd  pnwtiral  gentleman, 
Cajitua  Moody,  gare  ns  bia  riewa,  through  the  modium  of  Mx,  liarkie,  a  genlleman 
nmnect«d  with  the  pren.  a  reiy  able  writ«T  nod  gpnker,  who  garu,  I  thought,  n 
DMMlr  intereating  lecture  to  tjio  rowing  on  the  subject  of  daating  Ibrta,  and  tho 
facilities  they  o^,  combini'd  with  land  fort«,  for  defonoe.  Now.  if  jour  cireular  t^n 
WM  oont^jnt  to  abandon  lonomotion.  the™  in  in  it,  no  doubt,  nomctbiug  that  will  be" 
ntremely  valuable,  and  which  ought  to  be  oonsidcred  by  thoae  wlione  buBinoai  it  i.* 
iDfortifr  our  forts  and  harboun.  My  qumlJOQ  and  tiie  few  of«wv»tioiu  I  haWi 
nude — Ism  fluro  you  will  not  suppoae  that  the;  are  put  with  a  hostile  feeling,  or  in  a 
spirit  of  critici«m — my  objert  only  ia  U>  obtain  from  jon  that  kind  or  information 
which  wilt  onablo  Ihosa  who  are  sailors  ta  form  *ome  sort  of  JaJgnent  of  the  loco- 
EDOtire  power  of  that  drcular  •hip.  Without  loiximotivB  power,  and  without  Bteer- 
ing  power,  thevalne  you  would  put  upon  it.  and  the  Taluc  thji  meeting  would  put 
^tn  it,  would  be  Terymuoli  leaiened.  indeed.  Therefore  I  say,  without  the  ilightoit 
.  ih  to  daunt  the  inventor— without  the  dightest  fear  of  ouibractng  any  novelty, 
inrrided  that  i>o«elty  can  nwommend  itaelf  to  the  raind  and  judgment  of  thoM  w&i 
B»«  to  carry  into  pntctieal  cfToct  the  ideas  and  inventions  toothers — without  ia  the 
«li^itrat  degree  wishing  to  put  thoe  rsmaria  iu  a  hostile  spirit,  I  make  theao remarks 
wah  the  view  of  tcllint;  you  the  dilRcultiei  that  oixnir  to  my  mind,  tliat  you  may, 
Wbn  we  leave  thi^  room,  eive  us  some  explanation  on  the  sutject. 

Commander  Coij:>ltn,  B!f. :  1  had  intended  to  make  some  remarks,  and  I  bad 
•■do  two  or  tliree  notos,  but  the  Conlnller  hue  entirely  cut  away  the  ground  bom 
ni^r  m;  feet,  bemuse  he  luu  said  almost  evcTythiag  that  I  should  liave  said  myself, 
~  d  baa  expressed  in  br  better  words  than  I  can  do,  tlie  thoughts  that  crossed  my 
,.Jn  mind  during  the  reading  of  the  paper.  "Hie  two  points  wiiieli  ho  lias  advartcil 
to  an  those  which  must  hive  strucli  the  mind  of  orory  person  who  listened, — the 

ribility  of  propelliugsnch  a  vessel  at  a  pwn  speed,  and  the  possibility  of  steorin): 
■lien  so  propelled.  In  the  early  part  of  the  paper,  mention  was  made  of  eiperi- 
nenUl  trials.  I  ho]>ed  nt  first,  on  hcnring  that  mentioned,  tliat  wo  should  Lave  had 
nan  of  the  enH-'rimunts  end  lest  of  the  euppositiODa.  Hoirever,  we  had  nothing,  as 
lar  H  I  hemil— I  ahsU  ho  corrected  if  I  ajn  wrong— wc  had  notliing  in  the  way  of 
«nMriinent  oiiwpt  the  towing  of  two  stnmtnres,  one  s^ainst  the  other,  at  the  end  of 
A  baluee-rod  across  the  ttcm  of  n  boat.  Of  conrso  tbat  goes  a  certain  wny.  But  I 
Brat  »t^  that  my  own  idea  would  have  boen  that  the  only  f  atisfactory  way  of  nacer- 
liiiung  whether  it  was  poBsible  to  propel  and  »l»er  aunh  a  structore  would  bo  lo 
'  hasa  myvlf  made  un  eiperimcnt  on  a  small  scalu  before  aubmil.ling  it  piblicly ; 
Ud  I  question  very  mnrh  whether  it  would  be  po.-iible  to  answer  Admiral  Robin- 
■'  ns,  eicept  by  producing  certain  eipcriin en ts.  Of  conrw,  if  lliOJO  are 
_„  -and  I  hope  we  shall  have  them— than  my  doubts  will  be  set  ni  rest.  1 
•  that  while  Admiral  Itobinton  was  spoaking.  n  thought  ttmck  mo  with 
'  !  stemng.  which  is  in  fovourofthaC  Btrudnrct  that  is.  that  windand 

le  ec]Uany  on  both  sides  of  the  lino  that  you  propose  Ihe  ship  to 

^  ^  a  ship  which  has  groal^'r  length  than  breadth,  of  eeurse  the  wind  and  sea 

t  in  bt  aetine  in  portieular  directions  upon  her ;  whereas  in  that  ship,  n*  far  as  I  can 

I    nv.fiierewilThe  no  more  action  on  any  one  part  than  on  any  other.  But  tlmt,  perhaps, 

TOUwiU  alao  advert  lo  in  your  answer.     If  it  is  possible  that  surfi  ashipinnba  driven 

'  'j)  the  prasnt  ships,  with  a  lighter  draught  of  wat*r,  and  tjtiirjiag 

f  gnns,  OS  I  prcsnme  she  would  tarry,  than  tlta  praaanl  sbi^  tor 
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their  tonnago,  then  the  adTsntaeos  are  fuch  as  utterly  to  startle  us.  It  seems  to  me, 
if  it  is  possible  that  that  can  be  done,  that  we  sweep  awaj  at  a  blow  the  whole 
of  our  ideas  on  nautical  matters  from  beginning  to  encL  QenenJlj  speaking,  vhen 
such  an  idea  comes  across  my  mind,  or  is  presented  to  it  by  the  reaoing  of  any  pi^ 
like  this,  I  feel  myself  obliged  to  hold  back  and  to  keep  my  mind  open,  so  as  not  to 
express  a  decided  opinion  either  for  or  against  sucn  an  extraordinary  and  norel 
proposal. 

Mr.  W.  Smith,  C.E.  :  It  seems  to  me  that  Admiral  Sobinson  has  forgotten  that  it  b 
not  a  long  box  presenting  that  section  throughout,  but  that  the  midabip  section, 
or  section  of  greatest  area,  is  only  to  be  taken  at  one  particular  line,  which  of  come 
is  at  the  greatest  diameter,  but  that,  before  and  behind,  taking  the  cross  section,  ahs 
should  present  exactly  the  same  shape.  It  is  a  totally  different  thing  from  a  box, 
with  the  same  width  and  depth  continued  throughout  any  number  of  feet  If 
Admiral  Robinson  will  consider  it  from  that  point  of  riew,  he  will  see  that  iriist 
appears  to  be  an  astonishing  result,  is  almost  self-explanatory,  as  being  due  to  tlv 
remarkably  fine  buttock  lines  of  these  circular  ships. 

Admiral  Robinson:  I  was  not  fortunate  enough  to  see  the  experiments  thai 
Mr.  Elder  referred  to ;  and  of  course  I  am  a  deyout  belieyer  in  the  Baconian  theoiy;  but 
being  a  complete  and  thorough  Baconian  in  my  belief,  I  require  rather  a  lane 
induction  before  I  accept  it  as  satisfiu^toiy  on  any  subject.    One  fact  will  hardrf 
convey  a  general  principle  to  my  mind.     Independently  of  that,  I  had  not  in  tw 
least  overlooked  the  fact  that  this  was  a  circle ;  and  that  the  particular  length  I 
mentioned,  280  feet  at  the  water  line,  if  the  diameter  of  the  vessel  was  300  feet, 
was  something  like  the  measure  of  resistance,  or  rather  of  the  trench  that  the  ihm 
passing  through  the  water  had  to  dig  out.     But  taking  the  lower  part  of  that  mi^ 
ship  section,  if  the  other  be  280  feet,  that  lower  part  must  be  140  feet.     There  ii, 
therefore,  though  not  immersed  to  a  considerable  depth,  a  greater  amount  to  be 
pushed  through  the  water  than  in  an  ordinary  ship.     I  admit  there  are  Tariooi 
refinements  of  the  lines,  as  there  are  in  an  ordinary  ship.     I  do  not  think  that  si 
ordinaiT  ship  is  like  a  box.     But  granting  that  it  were,  granting  that  the  ordinsij 
ship  did  not  divide  the  water  forward  by  its  fine  lines,  even  the  square  box  in  mj 
opinion — I  will  not  say  in  my  opinion — I  would  only  ask  the  question  whether  s 
square  box  of  50  feet  broad,  with  a  perfectly  square  head  to  it,  and  -100  feet  lone, 
drawing  26  foot,  wliich  is  the  draught  of  the  '*  Minotaur"  class,  would  be  more  dim- 
cult  to  propel  through  tlic  water  thau  this,  280  feet  at  the  wotcr  line,  brought  down 
to  140  feet  at  13  feet  below  the  surface  of  the  water.     I  do  not  in  the  least  wish  to 
say  anything  dogmatic,  or  to  assert  that  I  have  an  opinion  on  the  subject.     I  am  » 
humble  scholar  seeking  for  truth,  asking  to  learn  and  ready  to  be  taught  by  anjbody; 
and  if  Mr.  Elder  can  show  a  large  inductiou,  a  sufficient  number  of  experiments  to 
show  a  reasonable  ])ro8pect  of  this  invention  being  successful,  there  is  no  one  will 
more  rojoico  than  myself,  and  more  ready  to  be  on  his  side. 

Mr.  Hyde  :  T  very  much  rejoice,  indeed,  that  so  able  a  man  as  Mr.  Elder  has  pre- 
sented to  you  a  vessel  or  ship  having  a  deflecting  side.  lie  has  come  to  the  con- 
chisioTi,  doubtless,  that  vertical  structures  are  very  vulnerable ;  and  hence  he 
has  adopted  a  double  angle  all  round  his  ship.  It  might  be  interesting  to 
]ilr.  Elder  if  I  were  to  show  him  the  midslii])  section  of  a  vessel  that  is  some- 
-what  like  the  midship  section  which  he  has  exhibited.  I  have  no  doubt 
he  will  agree  with  me  tliat  a  ricochet  shot,  or  a  deflecting  shot  rather,  is  likely 
to  do  less  injury  upon  a  ship  of  his  description,  or  of  this,  than  any  other. 
I  simply  call  his  attention  to  the  fact  that  deflecting-sided  vessels  and  slruetures 
have  been  for  a  very  long  time  advocated  as  being  the  proper  fonn  on  which  such 
vessels  should  be  constructed.  I  have  no  doubt  he  can  tell  us,  and  answer  all  questions 
as  regards  the  probitbility  of  shots  penetrating  the  sides  of  vessels  at  the  angle  he  has 
adopted.     Such  information  will  bo  very  useful. 

Captain  Alkxandkr,  R.N.  :  From  several  remarks  that  Captain  Colomb  made,  I 
am  under  the  imi)rcssion  that  he  believed  the  plan  proiwsed  was  for  sea-going  ships, 
in  foot  for  all  purposes  of  war ;  whereas  I  was  under  the  impression  thot  under 
present  circumstances  they  were  only  proposed  as  sea-going  movable  forts* ;  and  any 
remarks  I  made  for  or  against  them,  were  in  that  view  entirely,  because  I  was  not  at 
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all  prepared  to  consider  them  as  8ea-going  men  of  war.  I  consider  them  capable  of 
moTing  about  firom  place  to  place  on  the  coast,  and  even  of  attacking,  but  not  as  sea- 
going Teasels. 

Admiral  Robinson  :  There  is  one  gentleman  in  this  room  (Mr.  Laird)  whose 
opinion  would  be  much  more  yaluable  than  that  of  anybody  else,  who  lias  had  the 
greatest  experience  in  designing  and  constructing  ships,  perhaps  he  will  farour  us 
with  some  observations. 

*  Mr.  Laibd,  M.P.  :  I  think  that  the  principal  objection  against  the  plan  has  been 
made  bj  Admiral  Robinson.  I  should  like  to  hear  that  objection  explained  by 
Mr.  Elder,  how  he  intends  to  steer  that  yessel ;  also  whether  he  intends  it  merely 
for  coast  defence,  or  for  soa-going  purposes.  There  is  no  doubt  there  are  many 
adyantages  in  the  plan,  and  she  can  be  made  to  turn  rapidly.  I  do  not  quite  agree 
with  Admiral  Robinson  as  to  the  difficulty  of  driying  a  vessel  280  feet  wide.  There- 
fore, after  hearing  Mr.  Elder's  explanation,  if  he  wiU  explain  the  objection  Admiral 
Robinson  has  raised — the  question  of  steering  in  a  sea- way — I  think  he  may  get 
over  the  other  difficulty.  I  agree  with  Admiral  Robinson  that,  in  the  statement 
made  with  regard  to  the  *' Minotaur"  class,  Mr.  Elder  has  over-stated  the  midship 
fection  to  be  driven.  But  by  comparing  the  actual  midship  section  with  the  mid- 
ship section  of  his  own  vessel,  if  he  can  steer  the  vessel  straight,  he  will  enable  us 
in  the  present  transition  state  of  naval  matters  to  get  a  powerful  vessel.  As  Admiral 
Halstea  says,  I  am  t-aken  aback.  The  steering  appears  to  me  to  be  a  great  difficulty. 
But  if  Mr.  Elder  can  only  steer  the  vessel  straight,  no  doubt  she  will  be  very 
formidable. 

A  YisiTOB :  With  reference  to  steering  the  vessel,  I  beg  to  say  that  I  have  to 
do  with  sliding  keels,  and  I  have  found  them  very  efficient  in  making  a  leeway,  and 
ttlso  keeping  a  direct  course  on  the  ship  with  a  shallow  draught  of  water.  Sliding 
keels  are  very  beneficial  to  ships  of  shallow  draught  of  water.  The  Honourable 
Member  for  Birkenhead  has  had  experience  with  sliding  keels,  and  he  can  give  us 
some  information  on  that  point. 

Mr.  Laibd  :  It  is  one  of  the  points  that  I  should  like  to  allude  to,  with  regard  to 
the  form  of  the  vessel.  There  were  great  difficulties  twenty-five  years  aco  in  navi- 
gating the  river  Indus.  Vessels  of  common  form  with  straight  keels  could  not  do 
it :  they  got  aground,  and  could  not  be  got  off.  I  built  a  vessel  of  very  much  the 
same  longitudmal  section  as  that  vessel,  with  two  curved  ends,  and  no  dead  wood  at 
either  end.  Those  vessels  were  found  to  answer  better  than  any  other ;  they  pos- 
sessed great  speed,  and  they  steered  uncommonly  well.  Mr.  Elder  may  have  some 
means  with  hu  water-power  of  getting  over  that  difficulty ;  and  if  so,  I  agree  with 
Admiral  Robinson  that  Mr.  Elder  has  devised  a  powerful  vessel. 

Captain  Alexandeb:  While  the  gentleman  who  spoke  before  Mr.  Laird  was 
mentioning  a  sliding  keel,  it  struck  me  that  there  might  not,  to  our  mechanical 
engineers  and  ship-builders  be  so  much  difficulty  in  arranging  a  pivoting-keel  fixed 
in  the  centre  of  the  vessel,  and  turning  round  on  its  centre,  being  movable  by 
machinery.  So  that  in  any  direction  in  which  it  might  be  proposed  to  propel  the 
yessel,  the  keel  might  be  moved  to  suit  the  purpose  of  the  intended  direction  of  the 
yessel. 

Mr.  Eldeb  :  With  regard  to  the  remarks  about  this  being  a  sea-going  vessel,  the 
experiments  I  made  were  with  a  very  small  ship  indeed.  It  was  an  open  boat  built 
of  copper.  The  vessel  that  I  experimented  upon  along  vrith  that,  was  of  a  similar 
form  to  iron-clads,  with  the  same  proportions  as  to  br^dth,  length,  and  depth.  I 
towed  them  in  all  manner  of  seas  that  I  could  tow  them  in,  and  in  the  wake  of 
steam-boat  paddles.  The  circular  ram-boat  rode  over  the  top  of  the  wave  in  an 
elegant  manner :  it  slid  down  into  the  hollow  of  the  wave,  and  rode  over  the  top  of 
the  next  wave,  and  never  shipped  a  drop  of  water.  Whereas,  the  open  boat  in  the 
ordinary  form  was  very  soon  swamped.  The  two  boats  were  made  of  the  same 
weight.  They  were  towed  at  the  stem  of  a  pulling  boat  at  a  velocity  relative  to  that 
necessary  to  overcome  the  resistance  which  vessels  on  a  larger  scale  would  liave  liad 
to  encounter.  The  scale  beain  was  a  beam  10  feet  long,  with  a  fulcrum  in  the 
middle.  The  fulcrum  was  pivoted  in  the  stem  of  the  boat.  I  pulled  my  round  boat, 
and  the  open  boat  with  that  scale  beam,  and  as  near  as  may  be,  the  natural  velocities 
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of  tho  two  were  about  a  balance.  I  was  conTinoed  then  that  there  was  no  gmr 
reason  to  object  to  tho  round  shape  on  account  of  its  resistance.  Then  with  regtnl 
to  its  behaviour  in  the  waves,  I  tried  them  in  the  very  worst  form  of  wave  I  could 
put  them  in. 

Admiral  BoBiKSOK :  What  was  the  size  of  the  boat  ? 

Mr.  £ldeb  :  About  5  feet  in  diameter. 

Admiral  Robinson  :  A  circle  of  5  feet  in  diameter  ? 

Mr.  Eldbb  :  A  circle  of  6  feet  in  diameter.  I  was  very  much  pleased  with  tlte 
behaviour  of  the  circidar  boat.  I  must  say  that  I  am  not  enthusiastic,  or  in  farour 
of  any  one  thing — I  try  to  keep  clear  of  that— but  the  object  to  be  gained  by  such  a 
ship  was  so  great,  viz.,  that  of  having  a  vessel  of  immense  stability,  and  one  tlut  could 
move  in  any  direction  from  a  state  of  rest  without  turning,  (or  instance,  that  could 
move  right  up  between  two  lines  of  ships,  and  also  go  across  them,  or  go  in  fret  in 
any  way  that  the  commander  of  the  vessel  might  want  it  to  go,  that  I  thought  tint 
was  a  great  advantage,  and  it  might  be  of  very  great  use,  if  it  could  be  aooomplishnL 
With  regard  to  the  midship  section  which  the  Controller  of  the  Navy  spoke  of^  he 
must  recollect  that  the  vessel  is  about  at  least  half  as  large  again  as  any  ship  in  Her 
Miyosty*s  Service  in  dimensions.  It  seems  that  I  was  mistaken  as  to  the  draught  of 
water  of  the  **  Minotaur"  class.  That  was  given  to  me ;  the  draught  of  water  as  given 
to  me  was  30  feet. 

Admiral  B0BIN8ON :  It  would  not  affect  your  argument  much.  I  only  wished  to 
put  vou  right. 

Mr.  Eldeb  :  I  am  much  obliged  to  you,  for  I  really  am  not  responsible  for  the 
statement.    But  this  vessel  has  120,000  cubic  feet. 

Admiral  Bobikson  :  Of  immersed  area? 

Mr.  Kldeb  :  No,  the  cubic  capacity  of  the  total  ship.  The  total  weight  afloat  it 
16,300  tons.  Now,  I  do  not  think  that  the  largest  class  ship  in  tho  Service  ii  mim 
than  10,000  tons. 

Admiral  Robinson  :  The  largest  is  10,900  tons. 

Mr.  Eldbb  :  At  all  events,  you  are  comparing  the  "  Minotaur"  with  a  ship  which 
is  one-half  larger  in  weight.  You  will  find  that  she  is  not  only  one-half  larger  is 
weight,  but  tlmt  she  has  double  the  capacity,  for  stores  and  crew,  and  vrill  be  sMe 
to  carry  ten  times  the  amount  of  coal.  She  will  be  able  to  go  to  America  and  haA 
without  coaling.  With  regard  to  the  steering,  if  the  case  is  a  good  one,  we  shall  aoC 
stick  for  want  of  some  efficient  steering  gear.  Here  is  tho  centre  of  gravity  of  thf 
ship,  if  you  cause  the  propelling  pressure  to  act  upon  this  point  in  any  direction,  the 
vct»!*cl  will  certainly  be  impelled  in  the  said  direction  whether  she  is  revolving  or 
not .  One  goutlcman  has  asked  what  would  be  tho  ciTect  if  a  sea  did  strike  her.  Sup- 
posing a  sea  did  strike  her,  tho  vessel  may  change  her  course  a  little.  But  then  the 
man  in  the  steering  turret,  which  is  placed  at  the  top  of  the  sluices,  will  immediatelj 
0}x;n  the  sluice  on  the  other  side ;  and  that  self-acting  turret  has  machinery  which 
opeii£)  the  sluices.  1  think  Admiral  Robinson  was  not  here  when  I  described  thsk 
arrangement  of  sluices.  (Admiral  Robinson  :  No,  I  was  not  here.)  The  turret  if 
driven  by  a  donkey-engine.  All  the  pilot  has  to  do  is  to  put  the  pointer  in  the 
position  he  wishes  the  vessel  to  go.  That  pointer  opens  the  steam  to  the  donkey* 
engine  of  the  steering  turret,  and  causes  it  to  revolve  till  the  turret  ]>oiut«  to  the 
direction  wanted,  and  in  its  courae  of  revolving  opens  the  sluices  commanding  the  jet 
or  jets  behind  the  steering  turret.  Tho  ship  should  then  move  in  the  rcquiml 
direction.  If  he  finds  she  will  not  go  exactly  as  expected,  all  he  has  to  do  is  to 
counter  her  a  little.  The  steering  of  the  ship  is  not  dependent  \i\yon  the  rudders ; 
the  rudders  are  merely  a  preliminary  appt>ndage.  That  is  tho  system  of  steering. 
But  if  I  have  not  accomplished  it,  it  is  for  you  to  do  it,  though  I  feel  thoroughly  con- 
fident that  I  could  do  it,  and  I  think  the  machinery  I  have  prepared  would  accom- 
plish it.  With  regard  to  the  resistance  of  the  vessel,  I  must  speak  from  what  I  know, 
and  that  is  described  in  my  paper.  With  regard  to  the  thickness  of  the  armour  upon 
the  ship's  deck,  the  ship  has  such  an  enormous  displacement,  that,  suppose  you  put 
6  inches  of  solid  armour  there,  she  would  only  draw  4  feet  more  water ;  18  feet 
instead  of  14  feet,  but  it  is  for  artillerists  to  say  whether  6  inches  of  armour  for  a 
flat  deck  is  necefsary.    However,  practice  will  bring  that  about.    It  is  not  for  us  to 
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say  that  we  should  stop  there  if  there  arc  other  adrantages  that  would  enable  us  to 
struggle  with  such  a  difficulty.     With  regard  to  the  pecidiar  form  of  the  resistance, 
of  course  theorising  upon  it,  is  not  so  good  as  experiment.    But  you  can  understand 
that  if  this  ship  were  divided  into  parallel  strips,  each  of  those  strips  would  present 
a  sliip  with  a  curred  bottom  to  it ;  and  each  of  those  ships  woidd  please  eveiy  man 
present  as  a  good  form  of  ship.    Why  then,  when  so  many  sbips  separately  are  good, 
are  they  any  the  worse  when  they  are  put  together  ?     I  cannot  understand.    The 
resistance  is  of  course  less  when  the  strips  are  put  tDcether  than  when  separate.    I 
belioTC  that  this  system  of  hydraulic  power  is  preferable  to  screw-propellers  in  such 
ships  on   account  of  its  capability  of  steering  the  ship  thoroughly,  because  you 
can  steer  it  in  all  the  various  directions  you  wish  to  go.     I^or  instance,  this 
ship  can  find  her  way  into  the  most  complicated  channel ;  it  will  go  round  the 
most  abrupt  comer;   and  with  regard  to  ner  draught  of  water,  she  would  find 
)ier  winr  into  any  harbour,  where  almost  erery  other  ship  would  have  to  stop  out- 
side.   Tlierefore  I  think  it  possesses  great  advantages  on  account  of  that.    With 
regard  to  its  revolving  tendency,  there  cannot  be  the  smallest  doubt  that  if  a 
ressel  can  be  revolved,  and  at  the  same  time  run  up  between  two  lines  of  ships 
and  fire  into  both  sides,  it  would  be  a  very  great  property,  and  I  think  it  can  be 
obtained.    With  regard  to  exceptional  fighting,  I  have  no  doubt  this  may  be  a 
good  ship  for  exceptional  fighting.    My  opinion  is  that  it  is  more  fitted  for  excep- 
tional Suiting  than  most  gentlemen  believe.    I  should  like  to  see  it  put  to  the  iproot. 
Make  the  vessel,  give  it  hydraulic  power,  and  ascertain  at  what  sp^sd  it  will  go.     I 
believe  you  can  get  vessels  of  this  class  that  will  go  10  and  11  knots,  and  be  able  to 
carrr  an  amount  of  fuel  that  will  take  them  across  to  America  and  back  again. 
With  regard  to  the  edges  of  the  vessel,  there  is  no  doubt  that  the  strength  of  this 
edge  is  very  considerable,  and  there  is  not  much  of  that  to  fire  at.     The  vessel  is 
very  low  in  the  gunwale,  and  there  is  only  about  one-eighth  of  an  inch  of  edge  for 
the  shot  to  strike.     If  the  shot  strikes  above,  it  will,  I  believe,  fly  over  the  ship  ;  if 
below,  it  will,  I  believe,  go  right  into  the  water.    There  is  very  small  chance  of  the 
ship  being  damaged ;  and  if  it  is  struck,  there  is  a  vrater-tight  ring  all  round  the 
periphery,  so  that  the  internal  portions  of  the  ship  will  be  perfectly  water-tight. 
Witii  regard  to  the  power  of  savring,  it  is  a  queer  thing  to  think  of  sawing 
a  ship  wbni  vou  come  in  contact  with  it.    But  oertiunly  this  ship  will  go  round 
at.  the  rate  of  about  25  miles  an  hour.    There  are  about  1,500  tons  of  armour  in 
iU  periphery,  and  it  is  aU  riveted  together,  and  that  amount  of  1,500  tona  going 
st  tne  rate  of  25  miles  an  hour,  coming  into  collision  with  a  ship  even  at  a  small 
speed  will,  I  think,  do  considerable  damage. 

Captain  W.  J.  Wabd,  R.N. :  It  vrill  require  a  fulcrum. 

Mr.  Smith  :  That  is  what  the  Controller  pointed  out,  that  it  has  eneh  a  large 
and  uniform  bearing  sur£BM)e. 

Mr.  Eldsb :  That  is  one  gnat  advantage  in  this  knife-edged  aide;  besides  being 
able  to  resist  shot,  its  shape  for  attacking  makes  it  a  verr  formidable  vessel.  I  have 
luade  arrangements  with  screw  propellers  for  the  same  thing.  You  can  put  a  couple 
of  screws,  one  on  each  side  if  necessary,  and  there  might  be  a  screw  propeller  at 
each  end.  However,  that  is  a  matter  for  jron,  gentlemen,  to  improve  upon.  All  I 
cmn  siy  is,  that  I  think  this  may  be  made  a  useful  ship  for  our  country ;  I  hope  it 
will  be  so.  It  vnll  be  my  greatest  pleasure  to  hear  that  it  has  been  suooessfol,  and 
that  it  has  answered  some  service. 

The  Chaibxak  :  I  must  confess  that  I  am  one  of  the  gallant  Admiral's  dass,  I  am 
<*ompletely  taken  aback,  so  that  nothing  more  can  come  from  me  than  to  request 
you  to  return  your  thanks  to  Mr.  Elder  tor  this  paper.  I  may  also  mention  that  this 
IS  not  the  first  time  that  he  has  favoured  us  w&h  a  paper  in  this  theatre.  We  had 
from  him  a  very  valuable  paper  on  "  Marine  Bngines.  We  are  thscefore  ezbemdy 
obliged  to  him  ibr  coming  again. 


2  Q  2 


LECTUEE. 


Friday,  Jnne  19th,  1868. 

Obneral  his  royal  HIGHNESS  THE   PRINCE  OP  WALES, 
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COAST  DEFENCES,   AND   THE   APPLICATION  OF   IRON  TO 

FORTIFICATION. 

By  Colonel  Jebvois,  R.E.,  C.B.,  Deputy-Director  of  Works  for 

Fortifications. 

Introduction, 

The  principles  on  which  fortification  has  been  applied  to  the  defence  of 
this  country  have  lately  been  so  much  discussea,  and  so  many  changes 
in  the  science  of  attack  and  of  defence  have  occurred  during  the  last 
few  years,  that  I  readily  acceded  to  a  request,  with  which  I  have  been 
honoured  by  the  Coimcil  of  this  Institution,  to  lecture  upon  the  subject, 
popularly  (or  perhaps  I  should  say  wnpopularly)  termed  "Coast 
Defences,"  of  which  the  appUcation  of  iron  to  fortification  now  forms 
■an  important  part. 

It  will  be  impossible  within  the  limits  of  a  lecture  to  give  an  exhaus- 
tive view  of  the  points  which  it  will  be  desirable  to  consider ;  I  can 
only  now  pretend  to  touch  upon  the  several  matters  which  form  the 
elements  of  Coast  Defences,  and  to  shew,  as  far  as  the  time  at  our  dis- 
posal will  permit,  the  relation  which  the  several  elements  bear  to  one 
another. 

The  Navy  firet,  the  regular  Army  next,  the  Reserve  Forces,  the 
Militia,  and  Volunteers,  fortifications  and  floating  batteries,  combined 
with  and  supplemented  by  submarine  mines,  are  each  and  all  parts  of 
the  general  system  for  our  ''  Defence." 

The  positions  and  the  degree  in  which  each  of  these  several  means 
should  be  applied  is  a  very  difficult  problem,  and  one  which  it  is  neces- 
sary to  consider  without  prejudice  for  one  arm  of  the  service  over 
another,  or  for  one  principle  to  the  exclusion  of  another  principle.  To 
provide  an  efficient  system  of  defence  at  the  least  cost  to  the  State,  the 
sailor,  the  soldier,  the  naval  architect,  the  artilleiymau,  and  the 
onguieer,  must  each  occupy  his  proper  place. 
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For  the  general  defeuce  of  the  empire  we  must,  of  course^ 
look  first  of  all  and  mainly  to  our  fleet.  If  our  Navy  could  be  kept  up 
in  sufficient  strength  to  meet  the  Navies  of  other  nations  at  all  points 
that  hostile  fleets  or  cruizers  might  attack  us,  questions  about  invasion 
or  attack  upon  ports  and  Naval  Arsenals  would  be  disposed  of.  Very 
little  reflection  and  calculation,  however,  is  necessary  to  show  that  the 
resources,  even  of  this  country,  whether  in  money  or  in  seamen,  would 
not  admit  of  our  maintaining  such  enormous  Naval  means  as  would  of 
themselves  suffice  at  once  to  protect  our  commerce,  to  prevent  au 
enemy  landing  on  our  shores,  or  attacking  our  widely  scattered  naval 
and  commercial  ports,  whether  at  home  or  abroad.  Other  defences 
besides  the  Navy  are  essential. 

Defence  of  Naval  Arsenals  and  Harbours  against  Attack  by  Land, 

We  maintain  in  Great  Britain  a  large  military  force  of  Regulars,. 
Reserves,  Militia,  and  Volunteers,  and  thereby  a(hnit  the  possibdity  of 
a  campaign  taking  place  in  this  country. 

The  landing  of  a  hostile  Army  on  our  coasts  must  be  admitted  to  be 
a  difficult  operation ;  but  it  would,  to  say  the  least,  be  very  unwbe  if 
we  were  to  conclude  that  invasion  is  impossible  because  it  is  difficult. 

It  must  be  assumed  that  the  main  object  of  an  enemy  in  an  invasion 
would  be  to  get  to  London,  for  by  doing  so  he  would  not  only  occupy 
the  conmiercial  heart  of  the  Empire,  and  the  seat  of  Government,  but 
the  main  miUtary  arsenal  of  the  empire,  at  Woolwich,  would  also  fall 
into  his  hands. 

Supposing  him  to  have  obtained  a  footing  on  shore,  and  to  be  advanc- 
ing on  London,  we  interpose  between  him  and  his  object  the  Regular 
Army,  in  conjunction  with  the  armed  and  organized  manhood  of  the 
ooantry  more  or  less  discipHned,  and  aided  by  such  temporary  defences 
as  ooold  be  thrown  up  in  support  of  the  field  of  battle  at  the  time  of 
expected  attack. 

fiat  as  the  best  disciplined  and  the  greater  part  of  our  military  forces 
most  be  employed  to  cover  the  capital,  we  must  arrange  our 
plan  of  defence  so  that  as  few  disciplined  troops  as  possible  may 
be  necessary  for  the  defence  of  other  points  in  the  country  which  must 
be  defended,  but  which  cannot  be  covered  by  the  operations  of  the  main 
Army. 

Portsmouth  and  Plymouth,  for  instance,  are  therefore  defended  on 
the  land  side  by  the  aid  of  fortifications  which  will  enable  a  compara- 
tively small  number  of  partially  discipUned  forces,  with  the  aid  of  a  few 
legxilar  troops,  to  protect  those  places  against  capture  or  bombardment, 
whilst  the  main  Army  would  be  employed  in  the  defence  of  London 
and  Woolwich. 

A  mistake  is  commonly  made  that  because  the  stations  I  refer  to» 
are  fortified,  the  garrisons  of  those  places  must  be  largely  increased* 
The  case  is  precisely  the  reverse. 

Snpposing  all  the  outer  line  of  forts  to  landward  at  either  Portsmouth 
or  Plymon^  to  be  fully  manned  at  the  same  time  (which  would  be 
quite  nnnecessary — not  more  than  one-half  need  be  fully  manned  at  the 
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same  time),  only  between  6,000  and  7,000  men  would  be  required  for 
the  purpose  at  each  place  respectively,  and  only  a  very  small  portioD 
of  these  need  be  regular  troops.  The  remainder  of  the  garrisons  would 
(X)nsi8t  of  a  moveable  force,  which  in  any  case  we  must  have  for  the 
defence  of  these  places,  but  which  in  the  absence  of  the  forts  roust  be 
of  sufficient  strength  and  sufficiently  disciplined  to  meet  the  enemy  in 
the  open  field,  whilst  with  the  forts  it  may  be  comparatively  small  iu 
number,  and  only  disciplined  to  take  up  a  fightui^  position,  under  the 
support  of  the  works,  at  that  part  of  the  fortified  une  assailed. 

Unfortified,  an  enemy  would  only  have  to  detach  about  15,000  or 
20,000  men  from  his  main  invading  army  to  effect  in  a  few  days  the 
destruction  of  all  our  ships  and  naval  establishments  at  Portsmoutib ; 
fortified,  he  must  employ  an  Army  of  at  least  three  times  that  number, 
and  must  have  a  considerable  time  at  his  disposal  to  undertake  a  regular 
siege, 

6^rtfortified,  no  force  that,  in  the  case  referred  to,  we  could  afford 
for  the  garrisons  of  these  places  could  protect  either  agf^nst  the  attack 
of  15,000  regular  troops.  Fortified,  there  is  no  difficulty  in  providing 
the  numbers  and  description  of  troops  that  would  be  capable  of  making 
a  good  defence  of  these  nurseries  of  the  Navy. 

Unfortified,  they  at  once  fall  if  an  enemy  were  to  obtain  a  decisive 
victory  over  the  Army  in  the  field ;  fortified,  they  remain  in  our  hands 
even  under  such  untoward  circumstances,  and  thus  enable  us  to  avert 
the  destruction  of  our  naval  power  at  a  period  when  all  the  resouit^es 
of  the  country  would  be  required  to  enable  us  to  retrieve  the  position 
we  had  temporarily  lost. 

The  foregoing  observations  refer  to  the  extended  lines  of  works 
which  cover  our  naval  arsenals  against  attack  by  land.  We  have 
other  defences  against  attack  by  an  enemy  on  shore  (for  instance, 
the  fort  at  Newhaven),  which  have  for  their  object  to  prevent  an 
enemy,  who  may  have  been  enabled  to  land  a  comparatively  small 
force,  obtaining  possession  of  harbours  which,  exceedingly  valuable  to 
us,  as  sheltering  our  cruizers  and  squadrons  against  attack  by  a 
superior  force  at  the  particular  point  assailed,  would  he  admirable 
bases  of  operation  for  an  enemy  to  harbour  his  men-of-war  and 
transports  for  landing  an  Army,  especially  the  artillery,  cavalry,  and 
stores. 

With  the  harbours  on  our  coast  thus  defended,  invasion  becomes  much 
more  difficult,  owing  to  the  enemy  being  thrown  upon  the  open  beach 
to  effect  a  landing.  The  works  for  the  defence  of  these  places  absorb 
only  a  small  and  a  partially  disciplined  force. 

I  have  made  these  observations  in  the  first  instance  rcs[x»cting 
fortifications  which  provide  against  attack  by  an  enemy  on  shore, 
in  order  to  avoid  any  chance  of  their  being  mixed  up  with  defences 
which  are  required  for  the  purpose  of  resisting  naval  attack. 

The  former  are  not  liable  to  be  attacked  by  iron-clads  and  big  guns, 
and  their  armaments  may  be  of  a  comparatively  light  description. 

As  regards  attack  by  land,  we  have  to  orovide  against  the  great 
range,  accuracy,  and  penetration  of  rifled  oranance ;  but  the  ordnance 
.used  by  a  besieger  must  still  be  comparatively  light.     Such  pieces  as 
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12-mcb  or  600-potmders,  weighing  23  tons,— as  the  10-inch  or 
OO-ponnders,  weighing  18  tons, — as  the  12-inch  or  250-poundera, 
ghing  12  ions,— or  as  the  7-inch  or  115-pounders,  weighing  7  tons, 
together  with    the  ponderous  ammunition  for  them,   cannot   be 
-dragged  about  on  land. 

It  was  the  armour-plating  of  ships  that  caused  the  introduction  of 
^hese  great  gnus,  and  it  is  in  ships  and  against  ships — ^not  in  forts  or 
-^tffoinst  forts  intended  only  to  resist  land  attack,  that  they  arc  rc- 
-<|aired  to  be  used. 

Description  of  one  of  the  new  Forts  intended  to  resist  Land  Attack. 

This  appears  the  proper  place  to  describe  one  of  the  forts  lately  con- 
Atructed  to  resist  attack  by  land.  I  will  take,  as  an  example.  Fort 
Purbrook,  a  work  on  the  right  of  the  chain  of  forts  occupying  the 
Fortsdown  position.    (Diagrams  of  this  work  are  shewu  in  Plate  xxxi). 

The  rampart  is  a  massive  earthwork,  with  a  deep  and  narrow  ditch 
in  its  front  (Figs.  1,  3,  and  6).  The  trace  of  the  rampaii  does  not 
follow  the  line  of  ditch,  but  is  arranged  so  as  to  afford  a  fire  of  artil- 
lery and  musketry  nearly  equally  upon  the  front  and  flanks,  whilst  the 
ditch  is  arranged  so  as  to  complete  the  enclosure  with  as  few  sides  as 
possible,  in  order  to  simplify  the  arrangements  for  flanking  it. 

The  rampart  is  so  retired  from  the  escarp  (see  Fig.  3),  that  tlie  con- 
tinuation of  its  exterior  slope  strikes  about  two-thirds  down  the  escarp 
wall ;  thus,  even  if  the  escarp  were  breached,  the  rampart  would  not 
be  brought  down.  At  the  top  of  the  escarp  is  Achemin-des-rondes  wall, 
which,  besides  raising  the  height  of  the  escarp,  would  prevent  any 
portion  of  the  rampart  that  might  be  brought  down  by  the  fire  of  shells 
from  falUng  into  the  ditch,  and  would  enable  the  rampart  to  bo 
reformed. 

At  inten'als  on  the  rampart  (Fig.  1),  bomb-proof  shelter  is  pro- 
'\'ided  under  traverses,  beneath  which  again  are  small  magazines  for 
the  inunediate  service  of  the  guns.  Shell  stores  and  shell-filling 
rooms  behind  the  rampart  may  be  added  at  a  time  of  expected  attack, 
or,  if  necessary  and  funds  were  available,  may  be  constructed  per- 
manently. It  is  to  be  observed  that  in  works  to  resist  land  attack, 
there  is  not  the  same  necessity  as  in  sea  defences  for  these  last  named 
preparations  being  permanently  made. 

The  parapet  (Fig.  1)  is  at  present  left  without  any  of  the  usual 
•arrangements  of  embrazures,  platforms,  and  racers  for  guns,  so  that  if 
the  Moncrieff  carriage  (to  which  I  will  hereafter  refer  more  particu- 
larly) is  adopted  into  the  service,  this  system  for  mounting  artillery 
may  be  applied.  The  Moncrieff  carriage  will  not,  however,  admit  of 
protection  against  vertical  fire ;  it,  therefore,  appears  desirable  that  at 
the  shoulders  and  salient  of  the  work,  casemated  batteries  for  three  or 
four  guns  each,  and  covered  with  iron  to  the  front,  should  be  provided 
at  a  time  of  expected  attack.  We  should  thus  have  artillery  fire  over 
the  whole  space  in  front  of  and  on  the  flanks  of  the  work  protected, 
on  the  barbette  principle  of  Moncrieff,  against  direct  fire,  and  protected 
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both  ag-ainst  direct  and  vertical  fire  by  the  iron-fronted  casemated 
batteries.  This  I  beHeve  now  to  be  the  principle  which  should  be 
adopted  in  the  arming  of  fortresses  intended  to  resist  land  attack. 

It  has  often  been  suggested  that  iron  turrets  should  be  applied  at 
the  salients  of  land  works ;  but  I  do  not  think  that  any  advantage 
would  result  from  such  application,  sufficient  to  compensate  for  their 
great  cost.  Wo  do  not  require  to  follow  up' the  siege  battery  or 
attacking  force  on  laud,  as  we  do  the  moving  vessel  at  sea ;  and  so 
one  of  the  gi*eat  advantages  of  the  turret  does  not  apply  to  works 
intended  only  to  resist  land  attack. 

The  ditch  of  the  work  (Figs.  1,  2,  3,  5)  is  flanked  by  caponiers  for 
guns  and  musketry,  which,  being  well  sunk,  and  perfectly  secure 
against  being  struck  by  an  enemy's  direct  fire,  are  of  slight  con- 
struction, except  as  regards  the  roofs,  which  are  bomb-proof. 

It  is  sometimes  urged  that  iron  should  be  applied  to  protect  the 
caponiers,  and  the  flank  defences  of  ditches  from  the  breaching  effects 
of  rifle  guns  from  long  ranges.  This  is,  however,  unnecessary,  if,  as 
in  the  case  of  our  new  works,  the  flank  defences  are  covered  by  high 
cowiterscarps,  and  are  so  arranged,  that  their  prolongations  cannot  be 
taken  up. 

To  the  rear  (Figs.  1,  2,  3),  where  the  work  is  not  subject  to  the 
artillery  fire  of  an  enemy,  the  escarp  is  exposed,  and  at  the  centre  of  the 
gorge  (Fig.  2)  is  a  casemated  barrack  with  a  projection  in  its  centre 
called  a  redan,  which  flanks  the  rear  of  the  work,  and  also  brings  an 
artillery  fire  to  bear  over  the  rear  of  the  position. 

Underground  galleries  of  communication  (Fig.  2)  connect  the  case- 
mated  barrack  with  the  caponiers  flanking  the  ditch,  and  a  staircase 
in  a  central  position  (Figs.  2,  3)  leads  from  the  galleries  to  the  terre- 
plein  of  the  work. 

The  main  magazine  (Figs.  2,  4)  is  placed  underground,  off  one  of  the 
galleiies,  and  near  the  bottom  of  the  central  staircase. 

Fig.  G  is  an  exterior  elevation  of  the  work,  and  shows  the  appear- 
ance it  would  present  to  an  enemy  attacking  it. 

Defences  against  Naval  Attack. 

I  will  now  proceed  to  consider  defences  against  naval  attack. 

To  provide  against  naval  attack  on  a  port  during  the  absence  of  the 
fleet,  big  gims,  with  all  the  numerous  accessories  for  their  service,  are 
necessary ;  and  these  must  be  placed  in  positions  so  protected  and 
arranged  as  to  give  them  a  decided  superiority  over  the  artillery  of 
assailing  ships. 

The  question  then  arises  whether  they  shall  be  placed  afloat  in 
strongly  protected  vessels,  i.e.,  in  floating  batteries ;  or  at  fixed  |X)int» 
either  on  land  or  on  shoals,  i.e.,  in  forts. 

The  proposal  to  defend  our  ports  against  naval  attack  by  floating 
batteries  alone,  implies  however,  that  we  must  maintain  at  each  of  our 
chief  ports  a  naval  squadron  sufficiently  powerful  to  resist,  during  the 
absence  of  our  sea-going  fleet,  the  attack  of  a  superior  force  of  the 
enemy.     Then  arise  the  questions,  what  is  a  sufficiently  powerful  force 
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to  maintain  at  each  point  for  this  object  ?  what  would  be  its  first  cost? 
in  how  many  years  will  it  be  necessary  to  repeat  the  outlay  for  it  f 
what  will  be  the  expense  of  its  annual  maintenance  t 

It  is  impossible  to  examine  these  questions  without  arriving  at  the 
conclusion  that  even  if  our  resources  in  money  and  in  seamen  rendered 
it  practicable  to  maintain  such  a  force  in  addition  to  our  sea-going 
Navy,  the  defence  of  our  ports  can  be  effected  much  more  efficiently 
and  economically  with  the  aid  of  other  means.  As  on  land,  fortifi- 
cation enables  us  to  economize  in  troops ;  so,  on  the  sea-coast,  we  can, 
by  the  same  means,  economize  in  ships  by  providing  for  the  protection 
of  our  hai'bours  against  naval  attack. 

Irrespective,  however,  of  the  question  of  the  expense  of  providing 
for  coast  defence  by  floating  batteries  alone,  very  little  consideration 
is  requisite  to  understand,  that  if  there  be  positions  on  land  from  whence 
an  effective  fire  can  be  brought  to  bear  on  the  channel,  anchorage,  or 
shore  to  be  defended,  there  is  no  object  in  placing  the  guns  in  vessels 
afloat. 

In  positions  such  as  I  have  referred  to,  there  cannot  be  any  object 
in  substituting  an  unatead}-  platform  on  which  the  amount  of  protec- 
tion that  can  be  afforded  is  limited  by  considerations  inherent  to  float- 
ing structures,  and  which  is  liable  to  be  taken  away  or  to  be  sunk,  for 
a  fixed  and  perfectly  steady  platform  on  shore,  which  can  be  fully 
protected,  either  against  its  fire  being  silenced,  or  from  capture  by  an 
enemy. 

In  cases,  however,  where  the  distance  between  forts  is  so  g^eat  that 
the  intervening  space  cannot  be  properly  commanded  by  their  fire,  or 
where  it  may  be  necessary  to  have  advanced  batteries  of  artillery  at  a 
distance  from  the  shore,  and  where  foundations  for  fixed  works  cannot 
be  obtained  without  expense  and  difficulty  disproportioned  to  the 
object,  it  becomes  necessary  to  employ  floating  defences. 

In  short,  we  must,  in  each  case,  consider — 

Istly.  VVhether  we  can  provide  for  the  defence  by  forts  without  float- 
ing batteries. 

2ndly.  If  not,  to  what  extent  floating  defences  should  be  appUed  in 
conjunction  with  forts.     And 

3rdly.  Whether  the  circumstances  are  such  as  to  render  it  advisable 
to  employ  floating  batteries  in  substitution  of  forts. 

The  question  is  not  one  as  it  is  often  put,  of  "  floating  batteries 
versus  forts."  There  is  no  **  versus  "  in  the  matter.  Both  are  required 
in  their  proper  places. 

Whetiier,  however,  the  batteries  for  the  defence  of  our  harbours  be 
fixed  or  floating,  submarine  mines,  of  which  I  will  presently  speak  more 
particularly,  should  be  employed  in  conjunction  with  them. 

Description  of  Vessels  adapted  for  Harbour  and  Coast  Defence. 

m 

The  question  of  the  kind  of  floating  battery  to  be  employed  for 
harbour  defence  has  from  time  to  time  been  much  discussed. 

Ten  years  ago,  at  my  suggestion,  a  Committee  was  appointed  by 
General  Peel  to  consider  the  subject.    Admiral  Cooper  Key,  Colonel 
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Wilmot,  R.A.,  and  myself  were  the  members  of  this  committee.  Wc 
then  recommended  die  employment  for  harbour  defence,  of  small 
vessels,  each  carrying  a  fixed  iron  tower  for  four  guns,  and  provided 
^th  eight  ports.  It  is  curious  how  nearly  this  vessel  approached  the 
^'  Monitor  "  type  first  used  in  the  memorable  fight  at  the  mouth  of  the 
James  River,  in  America  in  1862.  I  believe  it  is  generally  admitted 
that  the  ^* Monitor"  class  of  vessel  is  the  best  kmd  of  armour-dad 
floating  battery  for  coast  defence,  but  amidst  the  many  projects  for 
defensive  floating  structures  now  advocated,  I  do  not  offer  a  decided 
opinion  on  this  subject.  In  some  cases  iron-clad  "  Monitors,"  supple- 
mented by  a  mosquito  squadron  of  gun-boats,  might  be  employed, 
and  to  oppose  unarmoured  cruizers  or  privateers  Tto  the  attacks  of 
which  alone  the  less  important  harbours  would  be  liable),  small  gon- 
boats  of  light  draught,  in  conjunction  with  submarine  mines,  would 
alone  suffice.  I  have  here  a  model  of  a  small  gun-boat  for  one  gun,  pro- 
posed by  Mr.  Rendle,  of  the  Elswick  Ordnance  Company,  which  appears 
admirably  well  adapted  for  the  small  class  of  vessels  for  bsurbonr 
defence. 

Obstructions. 

Another  and  a  scarcely  less  important  element  of  coast  defence  than 
either  forts  or  floating  batteries,  is  that  of  obstructions,  which  are  now 
in  most  cases  essential  to  keep  an  enemy's  ships  under  the  fire  of  tb^ 
guns  of  forts. 

Obstructions  are  of  two  kinds,  passive  and  active. 

Passive  Obstructions. 

Passive  obstructions  may  consist  of  rafts  or  barges,  booms  of  timber, 
chains,  nets,  wire,  or  rope,  sometimes  (in  places  which  it  is  unnecessary 
to  keep  open)  of  piles,  stones,  dams,  or  sunken  vessels.  The  attention 
that  has  been  given  during  the  last  few  years  to  the  application  of 
submarine-mines  has,  however,  rendered  it  improbable  that  we  shall 
find  it  necessary  to  use  passive  obstructions. 

Active  Obstntctions. 

Active  obstructions,  or  submarine-mines  have  become  of  esj^ecial 
importance  since  iron-armour  has  been  applied  to  the  sides  of  ships  of 
war,  these  vessels  being  most  vulnerable  in  their  bottom.  Submarine- 
mines  should,  as  I  have  just  stated,  be  placed  between  the  forts  or 
batteries  on  either  side  of  the  channel  which  they  are  intended  to 
defend.  They  may  also  be  employed  in  conneotion  with  either  fixed 
or  floating  batteries,  to  prevent  an  enemy  occupying  any  particular 
position  within  range  of  the  guns  from  which  it  is  desii'ed  to  exclude 
him.  Attempts  had  been  made  by  the  English  so  early  as  the 
17th  century,  to  apply  floating  and  submerged  cha?*ges  of  gunpowder 
for  purposes  of  offence  and  defence.  The  Russians  in  1855, 
however,  were  the  first  to  apply  explosive  macliines  of  this  kind  with 
-Any    approach    to     success;    and,    although    the    mechanical     self- 
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acting  torpedoes  which  they  laid  down  in  the  Baltic  were  some- 
what defective  of  consbniction,  there  is  little  doubt  that  they  might 
have  produced  disastrous  effects  upon  our  ships,  had  the  charges  of 
gunpowder  employed  in  them  been  sufficiently  large.  The  Russians 
were  also  the  first  to  attempt  the  employment  of  electricity  for  the 
explosion  of  torpedoes,  though  theilr  arrangements  for  this  purpose 
never  appear  to  have  been  placed  in  position  for  actual  use. 

The  successful  results  attending  the  employment  of  torpedoes  as 
engines,  both  of  attack  and  defence,  by  the  Americans,  and  more  espe- 
cis^y  by  the  Confederates  in  the  recent  war,  have  attracted  considerable 
attention  to  these  engines  of  destruction.  Though  the  means  at 
command  were  limited,  and  the  arrangements  generally  of  very  crude 
description,  there  are  official  records  of  the  destruction  of  no  less  than 
24  ships  of  the  Federal  States,  and  of  the  injury  of  9  otherai.by  means 
of  torpedoes.  The  progress  made  in  the  application  of  these  mines 
during  the  Civil  War  in  America,  is  shown  by  the  fact  that  whilst  in 
the  year  1862  only  one  Federal  vessel  was  destroyed,  in  the  first  four 
months  of  the  year  1865,  eleven  were  destroyed  or  sunk,  and  four 
injured. 

If  it  is  considered  that  the  area  of  water  or  passage  to  be  defended 
may  be  perfectly  closed  against /rtenc^/y  vessels  without  disadvantage, 
tiie  employment  of  torpedoes  which  are  exploded  by  belf- acting 
mechanical  contrivances  present  advantages  over  torpedoes  which  are 
exploded  by  electricity,  as  1)eing  less  costly,  and  more  expeditiously 
{daoed  in  position. 

This  class  of  explosive  machine  would  be  of  a  size  to  contain  about 
150  lbs.  of  powder ;  and  would  be  so  moored  as  to  be  within  range  of 
the  bottoms  of  vessels  of  small  size.  They  can  be  fitted  up  and  placed 
in  position  with  great  expedition,  and,  their  cost  being  comparativelv 
small,  their  number  could  be  so  large  that  even  the  most  careful  search 
after  them  by  the  enemy  would  fail  to  render  a  water  safe  to  their 
ships. 

These  mechanical  torpedoes  are,  however,  altogether  inapplicable  in 
positions  where  it  is  desired  to  keep  the  water  open  to  friendly  vessels, 
and  to  close  it  effectually  against  an  enemy. 

In  such  instances  it  is  indispensable  that  submarine  mines  should  be 
arranged  to  be  exploded  by  electric  currents. 

Electric  torpedoes  or  mines  may  either  be  self-acting,  i.e.,  their  explo- 
sion may  be  accomplished  by  the  collision  of  a  ship  with  them,  or  with 
a  mechanical  arrangement  floating  near  the  surface  and  connected  by 
an  electric  cable  with  the  mine  beneath ;  they  may  also  be  exploded  at 
will  by  operators  on  shore,  when  a  ship  is  observed  to  be  over  them 
or  in  their  immediate  vicinity ;  or  they  may  be  so  arranged,  that 
the  collision  of  a  ship  with  the  self-acting  mechanism  with  which 
they  are  provided,  will  instantly  give  a  signal  at  the  station  on  shore, 
whereupon  the  mine  may  be  at  once  exploded  by  the  operator  at  the 
station.  Lastly,  the  torpedoes  may,  by  simple  means,  be  so  arranged, 
that  they  may  be  either  exploded  spontaneously  by  a  passing  ship,  or 
at  the  will  of  the  operator  on  shore,  in  the  possible  event  of  the  ship 
not  coming  into  contact  with  the  self-acting  trap. 


556  COAST  DEFENCES,  AND  THE 

The  torpedoes  would  be  placed  several  fathoms  below  the  surface, 
and  at  such  distances  apart  that  the  explosion  of  one  would  not  iu- 
juriously  affect  those  in  its  vicinity.  Their  charges  would  be  suffi- 
ciently large  to  ensure  the  destruction  of  a  ship  by  their  explosion,  not 
merely  when  immediately  over  one  of  them,  but  even  if  any  portion  of 
her  were  within  40  or  50  feet  of  that  position.  It  is  obvious  that  by 
arranging  the  torpedoes  in  two  or  more  chequered  lines,  a  vessel,  even 
if  passing  harmlessly  between  two  torpedoes  in  one  line,  must  oome 
within  destructive  range  of  a  torpedo  in  tha  second  or  the  third  line. 
The  placing  of  torpedoes  at  considerable  depths,  and  their  arraoge- 
ment  for  optional  explosion  from  on  shore,  must  render  it  extremelj 
difficult  for  an  enemy  to  interfere  with  such  a  defensive  arrangement,  anid 
such  interference  is  impossible  if  the  area  of  water  defended,  is  guarded 
by  artillery.  It  is  often  stated  that  the  torpedoes  may  be  removed  at 
night,  but  this  objection  is  effectually  met  by  hghting  up  the  channel 
by  the  electric  or  other  lights  which  may  be  employed  for  that  purpose. 

The  knowledge  and  experience  acquired  within  the  last  few  years 
regarding  the  application  and  effects  of  explosive  agents  more 
destructive  in  their  action  than  gunpowder,  have  demonstrated  that 
some  of  them,  and  especially  gun-cotton,  may  be  advantageously 
employed  in  submarine  mines.  The  Austrians  used  gun-cotton  as 
the  explosive  agent  in  torpedoes,  which  were  applied  by  them  to  the 
defence  of  Venice,  and  the  results  which  they  obtained  in  experi- 
ments with  these,  indicated  that  a  submerged  charge  of  400  lbs.  of  gun- 
cotton  produced  destructive  effects  at  least  equal  to  those  obtained  witii 
1 ,000  lbs.  of  powder.  Improvements  recently  made  by  Mr.  Abel,  the 
eminent  chemist  of  the  War  Department,  in  the  preparation  of  gun- 
cotton,  have  led  to  a  very  considerable  reduction  in  the  space  occupied 
bj'  a  charge  of  that  material,  and  experiments  with  the  new  form  of 
gnn-cotton,  have  demonstrated  that  very  important  advantages,  both 
as  regards  destructive  effect  and  reduction  in  weight  and  dimensions 
of  a  charge,  are  secured  by  the  substitution  of  gun-cotton  for  gun- 
powder, as  the  explosive  agent  in  torpedoes. 

The  submarine  mines  I  have  referred  to,  are  all  stationary,  and  strictly 
defensive  in  character.  Torpedoes  may,  however,  also  be  used  offen- 
sively by  means  of  small  vessels  specially  constructed  for  the  purpose, 
to  which  these  mines  may  be  fixed  at  the  end  of  a  long  pole,  and  an 
enemy's  ship  thus  sunk  by  ramming. 

In  order  to  ensure  the  ready  application  of  these  means  at  a"  time  of 
impending  attack,  the  necessary  arrangements  for  their  construction 
should  in  each  case  be  well  considered  and  matured  beforehand,  and,  as 
is  now  being  done.  Officers  and  men  of  the  Royal  Engineers,  as  well 
as  in  the  Navy,  should  be  specially  trained  to  ensure  their  proper 
application. 

Six  years  ago,  being  much  impressed  with  the  necessity  for  having 
well  matured  plans  for  employing  obstructions  and  torpedoes  in  the 
defence  of  our  ports,  I  submitted  to  Lord  de  Grey,  then  Secretary  of 
State  for  War,  that  a  Special  Committee  should  be  appointed  to  con- 
sider and  report  upon  these  questions. 
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Lord  de  Grey  at  ouce  recognized  the  importance  of  such  an  enquiry, 
and  appointed  a  Committee  whicli  baa  up  to  the  present  time  beea 
^vngaged  in  this  duty,  and  I  beg  to  say  that  its  labours  have  beea 
TOuducted  none  the  less  efficiently  because  tboy  have  been  prosecuted 
inielJy. 

The  Committee,  after  making  many  experiments,  have  already  reported 
on  oDe  branch  of  the  subject,  viz.,  that  of  passive  obstructious,  and  their 
report  on  active  obstructions,  or  submarine  mines,  is  just  completed. 
By  the  laboure  of  this  Committee,  consisting  of  Col.  Askwith,  R.A., 
Captain  Horton,  R.N.,  Lt.-Col.  Fisher,  R.E.,  Captain  Brandreth,  R.N., 
Jas.  Fergusson,  Esq.,  and  last,  not  least,  Mr,  Abel ;  by  the  experiments 
also  which  have  been  can-ied  on  by  the  Royal  Engineers  at  Chatham, 
under  the  able  direction  of  Colonel  (now  Major-General)  Simmons,  and 
Iff  the  Royal  Navy  at  Poi-tsmouth  and  Plymouth,  tbe  public  service  has 
greatly  benefited  as  regards  the  development  of  this  formifUble  adjunct 
•o  our  iiationa.1  defences. 

Torpedoes  must  not  be  regarded  as  substitutes  for  Forts  qtvI  Batteries. 

The  question  then  arises,  how  far,  if  at  all,  does  the  use  of  submarine 
"^ines  affect  the  employment  of  forta  and  batteries  for  defence  against 
laval  attack  f 

I  answer  that  forts  and  batteries  are  still  requii-ed  in  all  important 
!^^ees  to  cover  the  torpedoes,  and  prevent  their  being  tampered  with. 
^^  mast  also  be  rememt>ered  that  whilst  the  siibmaiine  mine  is  harmless 
*^Miles3  the  ship  comes  near  it,  the  shot  from  the  battery  can  injure  the 
*i)ip  whatever  may  be  her  position  vritbin  effective  range. 

Further,  although  probably  our  harbours  might  be  efficiently 
**l)8tnjcted  by  torpedoes  in  at  from  7  to  14  days'  notice,  yet  one 
^s^mdition  is  that  the  weather  should  be  sufficiently  favourable  to 
^Jtow  of  their  being  exactly  laid.  There  are  again  certain  positions 
"^^here  even  if  tlie  torpedoes  are  laid  they  might  be  disturbed  by  a 
"^^l«nt  stonu,  and  possibly  an  attack  on  the  positions  in  which  they 
"X^rere  to  serve,  might  take  place  beftire  they  could  be  renewed,  and 
'VJiOUgh  the  pei-iods  of  the  year  at  which  these  difficulties  might  arise 
^re  diort,  yet  the  bare  possibility  of  interference  in  the  application  of  & 
"^aomplete  torpedo  system,  prevents  our  placing  entire  reiiance  on  such 
^  defence  for  the  protection  of  places  on  which  the  warlike  power  of 
"Vie  nation,  both  for  offence  and  defence,  must  in  a  great  measure  depend, 
"Therefore,  although  submarine  mines  are  a  most  tmjiortant  element  in 
*he  defence  of  our  harbours  and  coasts,  and  add  greatly  to  the  power 
^f  OUT  forts  to  resist  a  naval  attack,  yet  they  must  not  be  regarded  as 
substitutes  for  permanent  works  of  defence  at  om-  Naval  Arsenals  and 
Barbours,  and  other  important  ports. 

Submarine  mines  would  not  only  be  of  immense  advantage  for  tbe 
defence  of  our  harbours  in  time  of  war,  they  would  also,  in  conjunctJon 
■''ith  small  gun-boats,  be  most  valuable  for  the  protection  of  places  ob 
*he  coast,  like  St.  Leonards  or  Brighton,  against  privaleere  who  might, 
Perhaps,  in  the  absence  of  other  defence  (whicli  in  these  cases  cannot 
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be  applied  on  shore)  levy  contributions  upon  the  inhabitants  of  thest^ 
and  other  watering  places. 

Construction  of  Forts  and  Batteries  to  resist  Naval  Attack, 

We  now  come  to  consider  the  construction  of  forts  and  batteries  t" 
resist  naval  attacks. 

Before  considering  batteries  for  guns^  I  must  first  refer  to  the  ad- 
vantage, in  some  cases,  of  vertical  fire,  where  it  is  desired  to  prevent 
au  enemy  occupying  a  certain  anchorage.  The  deck  of  the  ship,  like 
the  bottom,  is  completely  vulnerable,  and  judiciously  placed  battened 
if  armed  with  a  sufficient  number  of  mortars,  throwing  *'  bouquets  "  of 
shells  into  the  air,  would  be  so  excessively  disagreeable  that  an  eneor 
would  no  doubt  hesitate  to  take  up  a  position  where  he  was  liable  to 
such  treatment. 

The  Royal  Artillery,  have  under  consideration  a  rifled  howiter, 
which  will  afford  vertical  fire  with  accuracy,  whereas  mortar  fire  » 
somewhat  wild  and  dependent  on  quantity  for  its  effectiveness. 

The  simplest  form  of  battery  for  guns  is  one  to  fire  en  barhdtt. 
(Figs.  1,  2,  plate  xxxiii.)  In  tWs  case  there  is  no  difficulty ^abont  the 
construction  of  embrasures,  the  requisite  protection  for  the  guns  and 
gunners  against  horizontal  fire  being  obtained  by  an  unbroken  parapet 
The  exposure  to  which  the  Artillery  would  be  subjected  in  batteiie* 
on  a  comparatively  low  level,  if  the  guns  were  always  seen  above  the 
parapet,  renders  it  undesirable,  however,  to  construct  batteries  » 
barbette^  except  at  a  considerable  elevation,  say  about  100  feet  above 
tiie  sea,  in  which  case  the  guns  and  men  working  them  are  scarcely 
seen  from  seaward. 

It  is,  however,  undesirable  in  any  case  to  const  met  batteries  ^■ 
harhette  where  they  would  stand  out  in  strong  reUef  agxiinst  the  fiky 
line. 

The  advantage  of  a  barbette  battery  is  the  great  extent  of  lateral 
range  of  the  guns  which  can  be  obtained,  and  it  is  a  question  ou 
which  differences  of  opinion  have  always  arisen,  according  to  tht* 
taste  of  the  individual,  whether  it  is  better  to  obtain  this  at  the  pru- 
bable  expense  of  gunners'  lives,  or  to  have  a  limited  amount  <'i 
lateral  range,  coupled  with  greater  security.  I  believe  that  about 
the  limit  of  the  application  of  ordinary  barbette  batteries,  is  tht- 
elevation  above  the  sea,  to  which  I  have  just  referred. 

For  the  better  protection  of  artillery  in  batteries  at  low  elevatiotu^, 
the  guns  themselves,  instead  of  being  arranged  so  as  always  to  sho^' 
above  the  rampart,  are  placed  behind  the  parapet,  in  which  cuts  or 
cmbrasiu^es  are  made  to  fire  through  (Figs.  1,  2,  plate  xxxii),  as  at  Lum[>> 
Battery,  Southsea.  Here  the  throats  of  the  embrasures  are  nearly  in 
the  middle  of  the  parapet,  so  that  the  merlons  between  the  guns  act 
the  part  of  short  traverses,  separating  gun  from  gun,  though  not  sejw- 
rating  the  rear  parts  of  the  platforms.  The  plan  of  forming  the  parapet 
in  this  manner,  moreover,  admits  of  the  guns  being  covered  over  by 
^'blindages"  of  timber  and  earth,  for  protection  agauist  shells  ex- 
ploding over  the  guns  and  gun  detachment.     The  necessity  for  further 
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Btrengthening  the  embrasures  has  led  to  placing  an  iron  shield  in  the 
opening  of  the  embrasure.  (Figs.  8,  4,  plate  xxxii.,  and  Figs.  6,  7, 
plate  xxxiii.)  The  cover  between  the  shields,  however,  if  composed  of 
earth  alone,  must  necessarily  be  comparatively  weak,  more  especially 
at  the  junction  with  the  shield,  and  in  order  to  afford  the  requisite 
rcflistaiioe,  should  be  also  strengthened  by  introducing  masonry,  brick- 
ivork,  concrete,  or  other  suitable  material. 

Indeed,  in  all  cases  in  which  the  space  will  not  admit  of  the  requi- 
Hite  degree  of  strength  being  obtained  by  the  addilicnal  thickness  of 
earth  necessary  to  resist  modern  projectiles,  the  plan  of  inserting 
I'orthind  cement  concrete,  a  wall,  or  perhaps  a  thin  iron  plate,  in  the  inte- 
rior of  the  parapet  should  be  adopted. 

Even  where  there  is  no  limit  with  respect  to  space,  if  earth  is  not 
procurable  at  reasonable  cost,  or  if  the  breadth  of  the  work  cannot 
(conveniently  be  made  sufficient  for  an  earthen  parapet,  as  for  instance 
on  a  narrow  headland,  or  on  a  foundation  (constructed  in  the  water,  it 
may  be  necessary  to  employ  other  material. 

In  these  cases,  masonry  or  brickwork  alone  was  formerly  applied  to 
the  construction  of  batteries. 

Masoniy  alone  is,  however,  no  longer  admissible  at  the  embrasures 
of  works ;  as  in  the  case  of  eartheni  batteiies,  iron  must  be  substituted 
at  those  parts  of  the  work  which  must  necessarily  Ix)  thin,  in  order  to 
allow  of  sufficient  lateral  range  and  space  for  the  efficient  working  of 
the  guns. 

The  subject  of  structures  with  the  exterior  wholly  of  iron  will  be 
referred  to  subsequently  in  dealing  with  the  question  of  casemated 
batteries. 

Specimens  of  open  batteries,   with   the   guns  en  harhette  may  be 
seen  at  the  Needles'  Point,  Ilatherwood,  and  Warden  Point.     These 
are  all  high  above  the  sea,  and  the  guns  sweep  the  whole  (channel  o 
the  Needles,  from  the  Point  upwards.    (Figs.  1,  2,  plate  xxxiii.) 

A  specimen  of  open  batteries  prepared  for  iron  shields  may  be  seen 
on  either  side  of  Southsea  Castle. 

Tuirets. 

The  lateral  range  obtainable  in  the  barbette  system,  combined  with 
the  protection  afforded  by  the  embrasure  and  iron  shield  plan,  can  be 
obtsuned  by  the  employment  of  turrets,  which  may  be  employed  with- 
out reference  to  the  elevation  of  the  battery  above  the  water.  The 
origin  of  the  invention  of  the  turret  by  Captain  Cowper  Coles,  to 
whom  we  are  so  much  indebted  for  the  proposal,  was  the  protection  of 
<lc(*k  or  pivot  guns  on  board  ship,  by  means  of  shields.  To  effect  this, 
and  at  the  same  time  to  obtain  the  greatest  lateral  sweep  of  the  gun,  it 
was  necessary  to  place  both  the  guns  and  the  men  working  them,  on  a 
turntable,  and  to  attach  the  shield  to  the  turntable,  so  that  the  gun, 
the  gunners,  and  the  protection  should  revolve  together. 

The  objection  to  turrets  is,  that  thej-  are  very  expensive.  The  cost 
of  a  turret  for  two  great  guns, — the  most  economical  arrangement  of 
the  system, — is  however,  not  less  than  £15,000,  and  this  inespcctive 
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of  the  basement  of  masonry  and  iron  on  which  it  must  be  mounted, 
and  which  mnst  contain  magazine  accommodation  for  powder  aud 
.shells,  and  space  for  men.  This  basement  will  not  cost  less  than 
from  £5,000  to  £10,000,  according  to  whether  the  turret  be  alone, 
,or  forms  part  of  a  work,  so  that  the  total  cost  of  a  turret  complete 
for  two  guns,  is  not  less  than  from  £20,000  to  £25,000.  The  question 
tlieri  arises  whether  that  amount  of  money  can  be  applied  to  any 
other  kind  of  work,  so  as  to  afford  a  more  powerful  tire  upon  the 
8i)ace  to  be  commanded  than  can  be  obtained  from  two  euns  in  a 
turret.  In  many  cases  it  will  be  found  that  it  is  so ;  in  ot£er  cases, 
however,  like  the  Spithead  forts,  where  the  works  are  entirely 
surrounded  by  water,  it  will  be  found  that  in  order  to  employ  the  most 
powerful  guns  with  the  greatest  effect,  it  is  necessary  to  employ 
turrets.    (Figs.  1,  2,  plate  xxxvi.) 

Segmental  Shield. 

Another  plan  for  mounting  guns  on  turntables,  and  at  the  same  time 
protecting  them  by  iron  shields,  is  to  give  the  shield  the  ^form  of  a 
segment  of  a  circle,  hi  which  are  two  or  more  ports,  according  to 
the  extent  of  lateral  range  required.  A  turntable  affords  the  means 
of  turning  with  facility  from  port  to  port,  and  when  fixed  with  the 
gun  opposite  one  of  the  ports,  the  arran^ment  for  traversing  is  the 
same  as  in  an  ordinary  battery  with  iron  shields.  By  means  of 
the  turntable,  the  gun  may  also  be  rapidly  turned  round  with  its  muzzle 
to  the  rear,  and  this  affords  great  facility  for  loading.* 

In  cases  where  great  guns  are  mounted  en  barbette,  it  will  be 
found  advantageous  to  place  them  on  small  turntables,  without  any 
shield. 

Monaieff^s  Carriage, 

I  must  now  notice  a  very  important  invention  with  regard  to  gun- 
carriages,  which,  probably,  will  very  greatly  affect  the  construction  of 
the  parapets  of  open  batteries,  and  which,  though  not  a  substitute  for 
turrets  in  all  cases,  will  afford  the  advantage  of  lat'jral  range  obtainable 
from  turrets  and  guns  on  turntables,  or  e?i  barbette^  without  exposure  of 
the  gun  to  direct  fire,  except  at  the  time  when  it  is  being  laid  and 
discharged. 

The  principle  I  refer  to  is  that  which  has  lately  been  so  successfully 
dealt  with  by  Captain  Moncrieff,  of  the  Edinburgh  Militia  Artillery. 

Very  ingenious  suggestions,  with  a  view  of  attaining  the  same 
object,  have  also  lately  been  made  by  two  Officers  of  Engineers, 
Lieutenant  Hogg  and  Lieutenant  Lloyd.  These  two  last  named  Officers 
proposed  to  effect  the  object  by  different  plans,  but  both  by  means 
of  two  guns,  one  counterbalancing  the  other,  and  to  fire  alternately. 

Captain  Moncrieff,  in  his  plan,  mounts  the  gun  on  a  carriage  with 
curved  sides,  which  rock  on  a  level  platform  ;  attached  to  the  caniagc 
is  a  counterpoise  weight,  rather  in  excess  of  the  weight  of  the  gim, 
and  which  raises  the  gim, — thus  enabling  it  to  get  up,  Uke  a  man,  to  fire 

•  Diagram  not  engraved. — ^W.D.J. 
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over  the  parapet,  whilst  it  stores  up  the  recoil ;  when  fired,  the  gun 
makes  as  it  were,  a  low  curtsey,  and  retires  behind  the  |>arapet. 
(Figs.  4,  5,  plate  xxxiii.) 

There  would  not  be  time  for  me  now  to  enter  into  the  details  of  the 
construction  of  this  carriage ;  and  it  is  unnecessary  for  me  to  do  so,  as 
Captain  Moncrieff  has  himself  fully  explained  them  in  two  papers 
which  were  read  by  him  on  the  subject  in  this  place.*  The  nature  of 
the  action  will  be  understood  from  the  model  you  see  here. 

The  great  point  of  this  invention  is,  that  it  enables  us  to  protect 
guns  in  open  batteries  by  a  parapet  imweakened  by  openings,  and  thus 
to  have  the  advantage  of  the  great  lateral  range  of  barbette  batteries, 
even  at  a  low  level  above  the  water,  without  exposure,  except  at  the 
moment  of  firibg;  it  enables  us,  at  the  same  time,  to  avoid  using 
iron  shields  at  tbe  embrazures  of  open  batteries,  and  thus  to  effect  a 
saving  of  expense. 

Some  extra  expense  may  probably  be  necessaiy  for  this  gun-car- 
riage as  compared  with  one  of  the  late  service-pattern  carriages,  but  I 
doubt  the  Moncricff  carriage  being  dearer  than  a  muzzle-pivoting 
carriage  (which  is  necessary  to  afford  the  smallest  opening  for  an 
embrazui*e),  and  it  is  with  this  that  its  cost  should  be  compared. 

But  however  this  may  be,  the  extra  coat  of  the  Moncrieff  carriages, 
when  applied  in  any  number,  cannot,  I  conceive,  be  equal  to  the 
cost  of  an  iron  shield,  and  it  is  from  this  point  of  view  that  the  ques- 
tion should  be  regarded.  Fortunately  we  advisedly  deferred  the 
provision  of  iron  shields  for  our  works  in  this  country ;  we  are,  there- 
fore, in  a  position,  supposing  the  Moncrieff  carriage  to  be  adopted  by 
the  artillery  authorities,  after  the  full  trials  which  it  must  necessarily 
nndergo  at  Shoeburyness,  to  apply  it  in  all  the  open  batteries  in  which 
it  has  hitherto  been  proposed  to  provide  iron  shields,  and  that  without 
any  expense  in  the  works,  except  the  alteration  to  the  parapets  and  to 
the  traversing  arrangement  for  the  guns. 

After  witnessing  the  late  experiments  with  this  carriage,  I  did  not 
hesitate  at  once  to  submit  proposals  for  the  application  of  the  in- 
vention to  several  of  our  new  works  of  fortification.  Works  con- 
structed for  carriages  of  this  description  will  not  afford  protection 
against  vertical  fire,  nor  are  they  applicable  in  cases  in  which  case- 
mated  stnictures  are  necessary. 

Casemated  Sea  Battmea. 

A  work  for  sea-defence  must  be  casemated  when  it  is  necessary  to 
provide  by  tiers  of  g^s,  an  amount  of  fire  which  cannot  be  obtained 
by  a  lateral  extension  of  the  work.  A  sea-battery  should  be  case- 
mated,  when  otherwise  it  would  be  liable  to  be  plunged  into  by  fire 
from  ships.  Casemates  are  also  applied  in  some  cases  when  it  is 
necessary  to  secure  the  battery  against  the  fire  of  infantry  from  the 
rear,  and  when  this  cannot  be  effected  by  traverses,  or  when  the  work 
is  on  the  side  of  a  hill,  or  being  in  front  of  another  battery,  must  be 
secured  from  splinters  of  rock  or  shells. 

*  Tide  Journal  of  the  B.  U.  S.  Institution,  toI.  z,  page  480,  and  toI.  zi,  page  241. 
Ed. 
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It  will  be  found  in  many  cases  that  for  Bea-batteries,  a  casemated 
construction  is  on  the  whole  not  only  more  efficient,  but  more  eoono- 
mical  than  a  fort  with  an  earthen  parapet,  supposing  the  same  number 
of  guns  to  be  provided  for  in  each  case.  The  reasons  for  this  are, 
that  whilst  in  an  open  earthen  battery,  the  barracks,  magaianes,  and 
other  accessories  have  to  be  provided  for  separately,  and  the  defen- 
sive enclosure  must  be  of  large  area, — and  in  additioa  to  the  battery ; 
— ^in  a  casemated  work,  the  battery,  barracks,  magazines,  &c.,  are  pro- 
vided under  the  same  roof,  and  the  defensive  enclosure,  which  is  com- 
paratively small  in  extent,  is  formed  by  the  casemated  structure  itself. 

Before  describing  any  particular  type  of  modern  construction,  dif- 
ferent forms  of  casemate-embrazure  and  exterior  walls  that  were 
adopted  in  sea-defences,  prior  to  the  introduction  of  iron  in  the  case- 
mated  batteries  may  be  noticed.  Figs.  1,  8,  5,  plate  xxxiv.,  show  one 
type  adopted  in  works  In  England.  Fig.  4  is  a  type  of  embrazure  at 
Cherbourg. 

Introduction  of  Iron. 

The  increase  in  the  power  of  artillery,  however,  required  a  stronger 
construction  than  these,  and  the  necessity  for  employing  iron  wa» 
recognised  and  put  in  practice. 

First  Introduction  of  Iron. 

The  Americans,  in  their  recent  casemated  forts  (which  are  of  two^ 
three,  and  four  tiers  in  height,  with  the  front  walls  of  granite),  in- 
troduced pieces  of  iron  8  inches  thick  on  either  side  of  the  throats  of 
the  embrazures  (Fig.  6,  plate  xxxiv).  These,  however,  being  small 
and  altogether  dependent  on  the  masonry,  wliich  at  this  part  of  the 
work  is  only  5  feet  thick,  cannot  be  expected  to  add  much  to  the 
amount  of  protection  afforded  by  the  casemate  to  the  gun  and  its  de- 
tachment, when  subjected  to  the  fire  of  powerful  rifled  guns. 

The  Russians  have  lately  strengthened  with  iron  a  few  of  the  em- 
brazures of  their  casemated  forts  at  Cronstadt  (Fig.  2,  plate  xxxiv). 

The  designs  prepared  in  1861  for  the  casemates  in  the  English  sea- 
defences  (Fig.  3,  plate  xxxiii,  and  Figs.  7,  8,  9,  10,  plate  xxxiv),  pro- 
vided for  greatly  increasing  the  dimensions  and  strength  of  the 
mass  of  the  masonry  of  the  work,  and  for  entirely  omitting  the 
masonry  round  the  embrazures,  where,  owing  to  the  necessity 
for  having  sufficient  space  for  the  working  of  the  guns,  it  was 
weak.  Openings  were  thus  left  for  iron  shields,  and  the  construc- 
tion was  arranged  so  that  the  iron  might  be  inserted  in  the  openings 
at  any  time,  when  artillery  questions  relating  to  the  amount  of  strength 
necessary  to  be  given  to  the  shields  could  be  positively  defined, 
and  when  the  dimensions  and  precise  position  of  the  embrazures  in 
the  shields  could  be  decided  in  accordance  with  the  newest  kind  of 
gun-carriage. 

Besides  increasing  the  thickness  of  the  exposed  masonry,  and  substi- 
tuting iron  for  granite  in  the  space  immediately  about  the  guns,  the 
arches  of  the  casemates  have  been  constructed  so  as  to  make  the 
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-whole  roof  afford  support  to  that  part  of  the  msBonry  above  the  shieldf) 
and  pers.     (See  Pig.  9,  plate  xsxiv.) 

Kgs.  6,  7,  plate  xsxiv,  shew  the  mode  of  conatmction  thus  de- 
4Cifted,  compared  with  the  recent  American  c^veemated  sea-defences. 

VigB.  6,  9,  10,  plato  xxxiv,  shew  a  work  of  this  dcBcription  for 
one  tier  of  casemates.  This  modol  shows  a  work  of  granite  with 
iion  shields  for  two  tiers  of  casemates,  similar  to  that  in  Fig.  3, 
plate  xxsiii. 

These  types  of  work  are  the  most  approved  for  granite  casematad 
'tmUerieB  combined  with  iron  at  the  embrasures,  and  represent  tho 
'degme  in  which,  with  an  interval  of  24  feet  between  the  gims,  the  twn 
matBTials  (granite  and  iron}  may  be  employed. 

lbs  introduction  of  more  iron  necessitates  a  redaction  in  the  amount 
«f  gimnite,  and  the  masonry  thns  becomes  bo  weak  that,  if  the  interval 
between  the  guns  is  to  be  kept  at  a  minimum,  it  may  be  better  to 
tnCDT  the  exgiense  of  making  the  whole  exterior  wall  of  iron,  and  ti> 
ndopt  a  different  system  of  construction. 

Further  applicaliem  of  Iron, 

,  I  wiU  now  refer  briefly  to  several  proposals  which  have  been  made 
boBt  time  to  lime  for  the  application  of  iron  to  fortification.  There 
will  not  be  time  to  enter  teclmically  into  this  matter ;  I  may,  however, 
ha  able  to  coDvey  a  general  idea  of  the  present  position  of  the- 
quentiou. 
.  The  subject  divides  itaclf  under  two  heads; — 

X  The  coustrucl40u  of  shields  for  insertion  at  the  embrazures  of 
.casematcd  forts  in  which  the  MoncrieU  carriage  cannot  be  used. 

2.  The  construction  of  the  outer  walls  of  forts,  whether  when  made 
.wholly  of  iron,  or  of  masonry,  or  other  material,  and  iron,  combined. 
[    Rrat  afi  regards  shields  for  embrazures.     Que  of  the  lirst  ideas  of 
the  applicatiou  of  iron  to  forts  is  shewn  in  this  diagram.     It  condsts 
jn  {dating  the  sides  of  a  masonry  embrazurc  constructed  on  the  old 

indple.     Independently  of  its  not  affording  much  power  of  resistance, 

lis  form  is  oppii  to  the  objection  that,  bcuig  funnel  shaped,  it  is  cal- 
culated to  deflect  shot,  and  es[>ccially  grape  and  eanuister,  into  the 
^mbrazurc. 

Attention  was  then  directed  to  obtaining  a  rectangular  iron  shield, 
with  a  port  in  jt,  to  occupy  the  othei^wise  weak  part  of  the  embraznre. 

Obviously,  if  solid  plates  of  the  full  size  of  the  shield  could  be  made, 
and  could  be  obttuned  at  reasonable  cost,  all  difGculty  of  joints  bolt«, 
&Ct  would  be  avoided,  but  the  normal  dimensions  for  shields  generally, 
viz.,  12  feet  wide,  by  8  feet  high,  are  greater  than  those  in  which  any 
plate  of  even  moderate  thickness  has  yet  been  manufactured. 

Messrs.  Brown  of  Sheffield,  acting  on  a  sug^stion  of  Lieut. 
English,  R.E.,  are  about  trying  to  obtain  solid,  plates  of  tbeee 
dimensions,  but  as  yet  we  do  not  know  whether  this  can  be  done,"  or, 
y  successful,  what  the  cost  will  be. 

As  shields  of  the  dimeusioua  referred  to,  could  not  be  obtained  in  one 
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piece,  various  proposals  have  been  made  for  constructiDg  them  with 
several  pieces  of  iron,  by  using  bars,  plates,  planks,  rails,  &c. 

When  the  application  of  iron  to  forts  and  batteries  was  taken  up 
some  years  ago,  the  object  sought  was  an  inexpensive  mode  of  applying 
it,  so  as  to  avoid  what  was  then  considered  to  be  the  great  cost  of 
armour  plates.  / 

The  first  proposal  was  to  use  bars,  tongued  and  grooved,  and  held 
together  by  bolts  passing  through  them,  or  by  vertical  pieces  behind, 
Attached  to  dovetails  on  some  of  the  bars. 

It  was  found,  however,  that  the  numerous  joints  and  the  difficulty  of 
keeping  the  bars  together  were  against  their  adoption,  imless  they 
were  applied  in  a  manner  which  failed  to  effect  the  object  for  whidi 
shields  composed  of  bars  were  first  proposed,  viz.,  economy. 

The  Russians,  however,  persevered  in  the  bar  system  (Figs.  4, 5, 
plate  xxxv),  and  in  one  of  their  most  recent  constructions  I  understand 
they  propose  horizontal  bars  12"  thick  and  12"  deep,  backed  by  vertical 
bars  of  like  dimensions,  and  covered  on  the  outside  surface  with  two 
layers  of  thin  plates. 

The  result  is  a  shield  costing  about  £3,000  per  gun. 

The  first  shield  they  had  made  on  the  bar  principle  was  12  inches 
thick,  and  cost  about  £2,200  per  gun.  It  is  shewn  in  the  diagrams. 
(Figs.  4,  5,  plate  ^cxxv). 

It  is  not  so  strong  as  shields  of  the  same  thickness  which  cost  this 
country  less  than  £1,000  a-piece,  and  are  known  as  the  ^^  Gibraltar" 
shield  (Figs.  1,  2,  3,  pi.  xxxv). 

This  shield  was  made  on  an  emergency,  and  did  not  pretend  to  be  a 
perfect  one.  It  is  12'  wide  by  8'  high,  is  composed  of  layers  of 
plates  supported  by  horizontal  girders  and  vertical  struts,  and  may  be 
strengthened  to  any  extent  by  simply  adding  extra  plates  to  it.  One 
that  was  tried,  was  struck  by  ten  roimds  from  our  9 -inch,  10-inch,  and 
the  15-inch  American  gun,  with  charges  representing  a  range  of  400 
yards,  and  all  these  shots  failed  to  get  through  it. 

(I  may  mention,  in  passing,  that  the  battery  of  the  "  Hercules,"  at 
present  our  strongest  iron-clad,  can  be  pierced  by  the  9-inch  gun  at 
1,400  yards). 

Several  different  kinds  of  shields  have  been  proposed,  besides  those 
I  have  referred  to.  Shields  proposed  by  Captain  (now  Lieutenant- 
Colonel)  Inglis,  R.E.,  which  consisted  of  "  planks,"  or  narrow  plates  of 
iron  crossing  one  another,  gave  very  good  results  with  blunt-headed 
projectiles ;  but  the  numerous  joints  and  the  rows  of  bolt-holes  in  the 
centres  of  the  planks,  render  it  undesirable  to  use  planks  for  outer 
armour. 

Another  shield  proposed  by  Lieutenant-Colonel  Inglis  consists  of 
layers  of  plates  in  a  curved  form,  as  shown  in  this  model. 

Here  are  various  other  forms  of  shields,  proposed  by  Lieut.-Col. 
Inglis,  the  designs  of  which  were  prepared  to  show  that  in  proportion 
as  iron  is  used  in  large  masses,  the  cost  of  the  shield  is  increased. 
.  A  shield  has  been  proposed  by  Messrs.  Cammel  and  Company,  of 
Sheffield,  with  a  view  of  getting  rid  of  bolts.  This  is  accomplished  by 
fixing  together  two  layers  of  thick  plates  by  means  of  dovetail  pro- 
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^^Qctions,  or  one  layer  fitting  into  corresponding  grooves  in  the  other. 
^ThiB  shield  cannot,  however,  be  strengthed  if  desired  at  any  time 
^iiifter  it  has  been  completed. 

The  Millwall  shield,  desig^ned  by  Mr.  Hughes,  Manager  at  the 
Mittwall  Iron  Works,  consists  of  armour-plates  of  any  required  thick- 
ness, placed  on  a  backing  of  large  bridge  rails,  or  '<  hollow-stringers," 
vhicdi  are  riveted  to  an  inner  thin  plate ;  the  whole  is  bolted  together 
with  through  bolts,  and  may  be  strengthened  behind  by  girders.  The 
intervals  between  the  bridge  rails  in  the  experimental  shield  on  this 
principal,  which  is  now  at  Shoeburyness,  and  which  I  expect  will  give 
a  good  resistance,  are  filled  with  wood. 

A  shield  desig^ned  for  forts  by  Mr.  Chalmers,  consisted  of  4-inch 
armour-plates  resting  on  thin  plates  on  edge,  8  inches  deep,  with  2-inch 
plates  behind,  further  supported  by  6  inches  of  teak,  with  horizontal 
iron-stringers,  and  having  an  inner  skin  of  1-inch  plate.  This  was 
tried  at  Shoeburyness,  and  stood  a  good  battering ;  but  the  embrazure 
in  this  shield  only  allowed  36^  lateral  range  to  the  gun  behind  it.  And 
in  all  cases  of  deep  shields,  where  wood  backing  is  introduced,  the 
splay  of  the  port,  which  should  be  about  70°,  considerably  i-educes  the 
resistance  of  a  large  surface  of  the  shield.  This  makes  it  desirable  so 
to  construct  a  shield  as  to  obtain  the  greatest  resistance  with  little 
depth. 

^'  Laminated  "  Shields. 

Two  shields  of  laminated  iron,  i.e.,  a  number  of  thin  plates  riveted 
together,  were  tried  by  the  Iron-plate  Committee  some  years  ago  at 
Shoeburyness,  but  failed.  Thin  plates  placed  together,  offer  only  a 
succession  of  low  resisting  powers.  The  case  is,  however,  very  different 
with  layers  of  thick  armour,  crossing  each  other  so  as  to  break  joint 
effectually.  These  give  very  good  resistances.  There  has  been  much 
misconception  on  this  point.  A  law  was  supposed  to  exist,  that  the 
resistance  of  several  plates  together  was  only  equal  to  the  sum  of  the 
squares  of  their  tliicknesses ;  i.e.,  the  resistance  of  two  5-inch  plates 
would  on  this  assumption  be  50,  whilst  that  of  one  10-inch  plate 
would  be  100. 

The  fact,  however,  is  not  so. 

Experiments  have  shown  that  the  resistances  to  penetration  of  thick 
solid  plates  of  iron  are  not  so  much  greater  than  those  of  an  equal 
thickness  made  up  of  several  layers  of  comparatively  thick  plates.  For 
instance,  the  proportions  between  the  resistances  of  7  inches  of  iron 
when  disposed  in  1,  2,  or  3  layers,  are  as  61,  57,  52,  respectively. 

In  another  experiment,  two  5-inch  plates  gave  a  resistance  equal  to 
a  solid  10-inch  plate.  While  yesterday  at  Shoeburyness  a  12-inch 
Palliser  shell  penetrated  the  solid  15 -inch  plate  12*3  inches,  and  broke 
the  plate  in  two,  the  same  shell  just  penetrated  the  three  thicknesses 
of  5-inch  plates.  The  Rodman  gun,  with  a  charge  equal  to  100  lbs. 
of  American  powder  merely  makes  an  indentation  a  few  inches  deep 
both  in  the  soUd  plate  and  in  the  three  layers.  The  result  of  the 
firing,  by  the  way,  effectually  shows  the  vastly  superior  powers  of  our 
rifle  guns  over  those  of  the  American  gun. 
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The  Blight  superiority  of  the  solid  15-iiich  plate  over  the  three  layers 
of  5  inches  is  not  compensated  for  by  the  difficulties  of  constmction 
which  the  use  of  15-inch  plates  would  create.  In  the  three  layers,  the 
weakness  caused  by  joints  can  be  nearly  uniformly  distributed  over  the 
surface,  whereas  there  are  lines  of  greater  wealmess  at  the  joints  of 
the  15-inch  plates.  The  method  of  connecting  three  layers  and  of 
attaching  them  to  the  supports  by  bolts  is  perfectly  successful,  but  it 
is  doubtful  whether  15-inch  plates  can  be  properly  connected  and 
attached  to  such  supports. 

Experiments  now  in  progress  at  ShoehurynesSy  witJ^jreferenee  to  Outer  WaUs 

of  Forts. 

I  will  now  make  a  few  remarks  with  reference  to  the  outer  walls 
of  forts,  whether  when  made  wholly  of  iron,  or  of  masonry  and  iron 
combined. 

We  have  a  specimen  of  each  now  under  trial  at  Shoebuiyness. 

One  which  represents  a  section  of  a  design  for  the  Plymouth  Break- 
water Fort  (Figs.  3,  4,  pi.  zxxvi)  has  the  front  wall  separate  from  the 
front  piers,  by  which  the  roof  is  carried.  In  the  other,  the  front  piers 
of  the  work  are  plated. 

In  the  first,  two- thirds  of  the  iron  wall  are  composed  of  15  inches  of  iron 
in  3  plates,  each  5  inches  thick  ;  about  one-third  of  20  inches  of  iron  in 
4  thicknesses.  The  iron  wall  rests  against  iron  uprights,  which  are 
fixed  into  a  plate  at  the  bottom,  and  on  the  top,  rest  against  the  arches 
of  the  work,  to  which  they  are  attached  by  a  plate  running  round  the 
work,  which  is  oval.  The  advantage  of  this  kind  of  structure  is, 
that  it  can  easily  be  added  to  by  applying  an  extra  plate,  and  the 
plates  breaking  joint,  form  in  this  respect  a  good  constructional 
arrangement.  The  ports  in  it  are  also  easily  formed  by  merely  cutting 
pieces  out  of  the  plates. 

Whilst  the  experiments  now  being  carried  on  are  incomplete,  it  would 
be  premature  were  I  to  state  any  decided  opinion  as  to  the  best  form 
of  shield  and  the  best  form  of  iron  wall  for  forts. 

I  may,  however,  say,  as  regards  the  iron- work  of  the  Plymoutli 
Breakwater  Fort,  that  the  late  experiments  show  that^  subject  to  cer- 
tain modifications  which  can  easily  be  made,  and  which  had  already 
received  consideration,  it  would  have — even  if  it  has  not  for  all  practical 
pui-poses  now — a  power  of  resistance  sufficient  to  defy  any  possible 
naval  attack. 

In  the  other  specimen,*  which  is  just  about  to  undergo  trial,  bnt 
which  does  not  represent  any  particular  fort,  the  piers  of  the  work  are 
of  inexpensive  masonry  (brickwork  in  cement)  cased  with  thin  iron ; 
the  wall  between  the  piers  is  of  Portland  cement  concrete,  also  cased 
with  iron,  and  strengthened  by  iron  cellular  compartments. 

The  armour  consists  of  various  combinations,  with  a  view  of  trying 
whether  solid  armour  or  cellular  armour  is  preferable,  and,  if  the  latter, 
what  kind  of  cellular  arrangement  is  best. 

*  The  diagram  of  this  speeimien  his  not  been  engrared. — WJ^J. 
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The  port  is  Btrengthcned  by  large  vertical  iron  beams  fixed  strongly 
to  horizontal  iron  beams  built  into  the  work. 

The  system  I  refer  to,  in  which  the  walls  are  cased  in  iron  and 
plated,  should  not  bt  confounded  with  stone  walls  uncased,  and  only 
l^ted  on  the  front.  In  the  latter  case,  the  plates  are  of  little  use. 
MB  was  shown  by  experiments  in  America ;  but  when  the  masonry  is 
confined,  and  cannot  got  away  on  the  armour  being'  struck,  it  adds 
greatly  to  the  resistance, 

Persoaatly,  1  now  incline  to  the  opinion  that  a  backed  wall  is  pre- 
ierable  to  on  unbacked  one,  and  that,  on  account  of  the  possibility  of 
wood  being  deteriorated  when  the  work  is  required  to  resist  attack, 
inexpensive  masonry  or  concrete  enclosed  in  iron  is  preferable. 
KxpertmeDt  has,  moreover,  shown  that  the  more  rigid  backing  affords 
neater  resistance,  and  though,  in  tho  applicatiou  of  this  method,  un- 
fOEeeeen  dif&culties  might  arise  from  chemical  action  setting  in  between 
the  iron  and  concrete,  or  from  the  necessarily  small  intervals  between 
the  ^rders  making  their  connection  imperfect,  yet  it  is  not  improbable 
that  these  difficulties  may  be  overcome.  If  so,  this  system  may  perhaps 
be  economically  employed  for  reducing  the  thickness  of  armour  iu  cases 
where  continuous  iron  cover  of  great  extent  is  required. 

Another  advantage  attaching  to  this  system  would  bo  that  any  work 
BO  constructed  might  b«  completed  with  the  exception  of  the  arraonr 
(the  most  expensive  part  of  the  work).  This  might  bo  added  at  any 
future  time,  and  at  moderately  short  notice,  due  provision  being  made 
in  the  erection  of  tho  backing  for  the  bolt-holes  necessary  for  the 
attachment  of  the  armour  plate,  as  has  been  done  in  the  case  of  the 
basements  of  the  S pithead  Forta. 

The  secdon  (Fig.  2,  pi.  sxxvi)  shows  tho  iron-fronted  casemates 
of  one  of  these  works,  raised  upon  a  thick  and  massive  bed  of  masonry, 
in  which  holes  for  bolts  are  left,  so  that  the  substnicture  of  the 
fort  may  be  covered  witli  iron-annour  plates,  should  it  ever  be  deemed 
nocessary  to  provide  such  an  increase  of  strength. 

The  elevation  of  the  same  work  is  shown  in  the  diagram  (Pig,  1. 
plate  xixvi).  The  battery  of  this  fort  consists  of  49  gmis  in  two 
tieta  of  casemates,  wholly  iron-plateJ,  with  10  gnus  in  5  iron  turrets 
on  the  top.  The  guns  in  the  casemates  will  bo  400-pounders,  and  those 
ill  the  turrets  600-pounders.  The  weight  of  metal  then  that  can  be 
doUveredin  a  single  round  from  all  the  guns  would  be  about  2u,C00  lbs., 
wlllle  the  weight  that  could  be  thrown  in  a  single  round  from  all  the 
guns,  which  are  seen  in  the  elevation  now  before  you  {Fig.  1, 
plate  xxxvi)  would  be  14,400  lbs. 

The  conatnictioii  of  tho  outer  wall  of  the  casemates  will  be  such  as 
the  experiments  now  being  condncted  at  Shoeburyness  may  show  to  be 
ueocasary. 

Degree  of  Slraigt/i  required  for  Outer  Wails  of  Fortt. 
Having  now  referred  to  several  differnnt  kinds  of  structnres  appli- 
cable for  coast  batteries,  I  will  advert  shortly  to  points  bearing  on  the 
degree  of  sti-ength  required  for  the  outer  walls  of  forts. 
In  experimeute  at  Shoeburyness,  the  fort  is  treated  as  a  helpless 
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object,  whereas  the  fact  is,  that  it  is  able  to  inflict  far  greater  damage 
upon  its  assailant  than  the  latter  can  inflict  opon  it;  whilst  it 
will  hit  the  assailant  neaiiy  every  time,  the  chances  of  the  assailant 
hitting  it  more  than  once  on  the  same  spot  aze  smalL  Farther,  one 
shot  may  send  a  ship  to  the  bottom,  wmlst  the  fire  from  the  ship 
daring  action  is  more  or  less  inaccarate.  Thero  is  no  instance  that  I 
know  of,  of  a  fort  ever  having  been  breadied  by  a  ship  in  a  naval 
action. 

In  all  the  cases  in  which  forts  were  breached  daring  the  late  civil 
war  in  America,  the  attack  was  by  batteries  on  land,  from  which  fire 
can  be  directed  leisarely,  and  with  a  precision  that  is  unattainable  in  a 
naval  attack.  In  tiie  cases  of  Fort  Samter,  Charleston, — Fort  Morgan, 
Mobile, — Fort  Falaski,  Savannah,  which  are  sometimes  cited  as  in- 
stances of  saccessfal  attack  on  masonry  forts,  the  attacks  which  were 
successful  were  all  from  hind  batteries,  and  the  forts  were  only  thin 
bride  structures. 

Fort  Sumter,  at  Charleston,  was  in  great  part  only  five  feet  thick, 
and  nowhere  more  than  eleven  feet  thick,  the  most  powerful  gons  in 
it  were  two  seven-inch  pieces,  but  it  beat  off  a  fleet  consisting  of 
eight  turreted  ships  (monitors)  and  one  broadside  iron-clad  of  16 
guns,  armed  with  15-inch  and  11 -inch  American  guns.  One  vessel, 
che  ^'  Keokuk,"  sank  after  the  action,  owing  to  the  effects  of  the  fire 
from  the  fort. 

Many  say  that  granite  casemates  with  iron  embrasures  will  not 
stand  naval  attack ;  but  the  experience  of  men  like  General  Ripley, 
who  commanded  in  the  defence  of  Charleston  against  the  attack  of 
the  Federal  iron-clads,  and  with  whom  I  have  had  the  advantage  of 
<-onf erring  on  the  subject,  and  the  recent  examples  from  the  American 
Civil  War,  considered  in  connection  with  our  own  experiments,  do  not, 
in  my  judgment,  so  far  as  our  present  information  goes,  bear  out  this 
view.  Our  granite  casemates  with  iron  shields  at  the  embrasures  are 
c-xjrtainly  as  capable  of  resisting  the  guns  of  the  present  day.  as  Fort 
Sumter  was,  the  American  15-inch  and  11-inch  guns  of  1863. 

General  Barnard,  one  of  the  ablest  Officers  of  the  American  Engi- 
neerfl,  discussing  this  question  in  1864,  writes  thus: — 

"  I  readily  admit  that  some  very  ugly  scars  may  be  made  upon  the 
'*  surface  of  our  handsome  granite  walls,  but  am  yet  of  the  opinion 
•*  that,  80  long  as  the  embrasure  and  its  surroundings  are  made  secure 
*'  by  iron,  nothing  an  iron-clad  can  do,  armed  with  the  most  fonnidable 
'^  guns  eve;*  yet  known  to  have  been  put  afloat,  will  seriously  impair 
•*  the  offensive  powers  of  the  fort,  in  the  limited  time  the  fleet  can 
•'  maintain  the  contest. 

•'  In  this  aspect  of  the  case,  I  do  not  yet  anticipate  any  extensive 
*•  substitution  of  iron  for  masonry,  nor  much  further  use  of  iron  for  the 

protection  of  masonry  than  may  be  necessary  to  give  perfect  security 
*  to  the  embrasures.     Behind  masonry  walls,  having  embrasures  thus 

secured,  and  under  masonry  casemates,  we  can  use  guns  of  the  most 
'*  formidable  power,  such  as  the  200-  and  300-pounder  rifled,  and  the 
**  10-inch  and  13-inch  smooth-bore,  and  the  importance  of  the  case- 
*^  mate  (better  made  of  masonry  than  any  other  material)  for  the  pro- 
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'^  lection  of  gan  and  gunners,  has  been  amply  demonstrated  by  events 
"  of  this  war." 

Bearing  in  mind  these  views,  there  are  many  cases  in  which  granite 
forts  with  iron  shields  at  the  embrasures  will,  if  powerfully  armed, 
afford  the  required  protection.  Where,  however,  a  work  is  entirely 
isolated,  and  from  its  position  specially  liable  to  a  concentrated  fire, 
or  where  the  foundations  being  in  deep  water  are  very  limited  in 
extent,  it  is  no  doubt  desirable  that  the  cover  in  front  of  the  guns 
should  be  wholly  iron-plated,  as,  for  instance,  in  the  case  of  the 
Spithead  Forts. 

But  whatever  material  is  used  in  the  construction  of  a  fort,  and 
whatever  may  be  the  amount  of  iron  employed  in  it,  the  question  of 
the  power  of  forts  and  batteries  is  as  much  one  of  the  power  of  the 
gun, — and,  I  must  add,  of  the  submarine  mine  protected  by  the  gun, — 
as  of  the  power  of  resistance  of  the  structure  by  which  the  gun  is 
covered. 

Now,  I  do  not  think  the  trials  to  which  the  Plymouth  Breakwater 
target  has  just  been  subjected,  at  all  represent  these  circumstances. 
In  these,  the  power  of  the  guns  in  the  fort  was  not  considered,  and  the 
science  of  submarine  mining  was  ignored. 

It  is  often  said,  ''  What  is  the  use  of  your  forts ;  when  they  are 
built,  an  enemy  won't  go  near  them."  Probably  not.  The  object  of 
fortifying  certain  places  is  to  prevent  an  enemy  going  near  them.  The 
observation,  however,  is  not  very  consistent  with  the  statement  that 
the  enemy  will  go  up  within  200  yards  of  a  fort,  and  smash  it. 

Every  advance  that  can  take  place  in  the  power  of  the  gun,  will 
enable  it  to  pierce  ships,  and  so  to  protect  torpedoes,  at  a  greater  dis- 
tance, and  is  more  in  favour  of  the  fort  than  of  the  ship. 

It  was  not  easy  to  get  through  the  Pl3rmouth  target  with  the  most 
powerful  gun  at  its  weakest  part,  at  200  yards. 

On  the  other  hand,  as  I  before  stated,  the  Hercules  battery  could  be 
silenced  with  9-inch  guns  at  1,400  yards,  and  at  a  much  greater  dis- 
tance with  other  guns. 

These  are  reasons  which  I  maintain  affect  the  question  of  the  degree 
of  strength  required  for  the  outer  walls  of  forts.  Whilst,  however, 
thus  stating  an  individual  opinion,  the  views  of  the  majority  appear  to 
be  in  the  direction  of  absolute  invulnerability  at  any  price.  If  money 
is  no  object,  difficulty  vanishes.  It  will  be  satisfactory  to  know  that 
there  is  no  difficulty  in  making  the  Plymouth  fort,  or  any  other  of  our 
iron  forts,  of  any  strength  that  may  be  desired. 

Meanwhile,  I  beg  permission  to  say,  that  having  visited  most  of  the 
works  of  fortification  in  America,  and  having  seen  several  on  the  con- 
tinent; being,  moreover,  aware  of  what  is  being  done  by  other 
nations.  I  unhesitatingly  assert  that  the  forts  produced  by  our 
engmeers  arc  superior  to  those  of  any  other  nation,  and  that,  armed 
with  the  powerful  guns  that  are  produced  by  the  sister  corps — ^the 
Royal  Artillery — they  will  give  a  good  account  of  any  enemy  by  which 
they  may  be  attacked. 

Note. — ^This  lectare  wm  delirered  just  after  the  experiments  at  Shoebuirnets  on 
the  target  representing  a  section  of  Uie  Plymouth  Breakwater  Fort. — W,¥.DJ, 
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PROCEEDINGS  OF    THE    THIRTY-EIGHTH   ANNIVER- 
SARY MEETING. 


The  Thertt-Eighth  Anniversary  Meeting  of  the  Members  wag 
held  m  the  Theatre  of  the  Institution,  on  Saturday,  the  6th  March, 
1869. 

The  Right  Hon.  H.  Culling-Eardley  Childers,  M.P.,  First  Lord  of 

the  Admiralty,  in  the  Chair. 

I.  The  Secretary  read  the  Notice  convening  the  Meeting. 

II.  The  Minutes  of  the  Proceedings  of  the  Thirty-seventh  Anniver- 
sary Meeting  were  read. 

III.  The  Annual  Report  of  the  Council  was  read  as  follows : 

1.  The  Council  have  the  pleasure  of  submitting  the  Thirty- 
eighth  Annual  Report. 

Members. 

2.  One  hundred  and  eighty-eight  Members  joined  the  Institution 
'during  the  year  1868,  being  an  increase  of  forty-seven  on  the  number 
of  the  previous  year.  The  losses  by  death,  however,  amounting  to  one 
hundred  and  nine,  were  greater  than  for  several  years  past.  The 
number  of  withdrawals  was  sixty-eight,  and  the  names  of  twenty-two 
iiave  been  struck  off  the  list  (their  subscriptions  having  been  unpaid 
for  three  years  and  upwards).  The  loss  on  the  year,  therefore, 
amounted  to  eleven. 

A  detailed  statement  of  the  changes  in  the  list  of  Members,  and 
ti  tabular  analysis  of  the  past  and  present  state  of  the  Institution,  will 
be  found  on  pages  7  and  8  tx  and  xi  of  Appendix). 

Finance. 

3.  The  usual  Abstract  of  the  Yearly  Accounts,  as  audited  on  the 
4)th  February,  will  be  found  on  the  following  page : — 

VOL.  xn.  If 
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Ill 


Estimate  of  Receipts  and  Expenditube  fob  the  Yeab  1869. 


BXPINDVTURI. 

£ 

#. 

d. 

£ 

«.    4L 

SeereUry'BSaUtfyand  Ijodg- 

Balance  at  Bankers 

31st 

ing  allowance  . . 

300 

0 

0 

Dec.^  1868 

..       180  19  10 

Librarian's  Salaiy 

100 

0 

0 

Annual  Subscriptions : 

Accountant's  „  ., 

100 

0 

0 

£ 

#.    d. 

Clerk's            ^  .. 

62 

0 

0 

At  10s.     ..   560 

0    0 

Servants'  Wages  . . 

400 

0 

0 

AboTO      .  .1,840 

0    0 

Ditto     Clothing 

60 

0 

0 

2,400 

0    0 

Insurance 

20 

5 

0 

Entrance  Pees 

150 

0    0 

Tael         

60 

0 

0 

Dividends 

..       200 

0    0 

Lighting  .. 

40 

0 

0 

Sale  of  Journals   .. 

70 

0    0 

Ground  Rent 

205 

0 

b 

Goremment  Grant 

..     600 

0    0 

Annuity  to  John  Pitt    .. 

20 

0 

0 

• 

Assessed  Taxee  ft  Income  Tax    90 

0 

0 

Parish  and  Water  Bates 

100 

0 

0 

AitiBcers,  Bepairs,  Ac.  . . 

170 

0 

0 

Library  and  Topographical 

Department    • . 

170 

0 

0 

, 

Journals   .. 

850 

0 

0 

Postage  thereof  .. 

150 

0 

0 

Museum 

180 

0 

0 

Adrertisements  .. 

50 

0 

0 

Lectures 

50 

0 

0 

• 

Printing   Annual   Report 

and  List  of  Members  . . 

90 

0 

0 

Printing  Circulars  &  Sta- 

tionery   

100 

0 

0 

Pottage 

50 

0 

0 

Sundries 

50 

0 

0 

8,467 

5 

0 

Balance 

183  14 

10 

m    1.-1                            ^ 

8,600  19 

10 

.  Total. .         . .  x 

Total,. 

..£3,600 

19  10 

Life  Subscriptions. 

4.  The  Life  Subscriptions  received  during  the  year  1868,  amounted 
to  £297.  Of  this  sum,  £280,  together  with  the  balance  of  £53  Ga.  lid. 
from  the  previous  year,  have  been  duly  invested  in  Three^per  Cent. 
Consols. 


Capital  Accouirr. 

5.  The  funded  property  of  the  Institution,  on  the  1st  January,  1868, 
was  £5,732  lU.  2<L  £663  17^.  6d,  (includmg  Life  Subscriotions  as 
above),  "were  invested  during  the  year,  maldng  the  totai  on  the 
Ist  January,  1869,  £6,396  Ss.  Sd. 

b  2 


iv        proceedings  of  the  thirtt-eighth  ankivebsart  meeting. 

Lease  of  the  Premises. 

6.  The  Council  regret  that  the^  are  still  unable  to  give  the 
Members  any  definite  information  with  respect  to  the  tenure  of  these 
premises. 

They  have  been  in  communication  with  the  authorities,  and  placed 
before  them  the  claims  of  the  Institution. 

The  present  Chancellor  of  the  Exchequer  informed  a  deputation  of 
the  Council,  that  he  could  give  no  decided  answer  until  the  future  site 
of  the  public  offices  had  been  determined. 

Lectures  and  Journal. 

7.  The  Lectures,  and  Papers  read  at  the  Evening  Meetings,  duiing 
the  past  Session,  were,  in  the  variety  and  importance  .of  the  subjects, 
fully  equal  to  those  of  former  years. 

The  Council  are  gratified  to  find  that  the  Journal  maintainfl  its 
high  reputation  both  at  home  and  abroad. 

They  tender  their  best  thanks  to  those  gentlemen  who  have  fur- 
nished so  much  valuable  professional  information  to  the  Members  of 
the  Institution  and  all  persons  interested  in  the  progress  of  Naval  and 
Military  Science. 

During  the  year,  an  Index  of  the  Subjects  contained  in  the  first  tan 
Volumes  of  the  Journal  has  been  prepared  and  issued  to  the  Members. 
The  Council  believe  that  this  Index  will  be  found  of  great  value. 

Library. 

8.  In  selecting  books  for  purchase,  no  new  work  relating  to  Naval 
and  Military  Science  or  History  has,  it  is  believed,  been  overlooked. 

Among  the  works  that  have  been  presented  to  the  Institution 
are  the  following : — 

By  the  Austrian  Government — 

Three  Volumes  of  The    War  of  1866,  with  Plans. 
By  the  Belgian  Minister-at-War — 

The  TrianguLation  of  the  Kingdom  of  Belgium^  Books  1,   2,  and  3, 
containing,  among  other  mattei*,  the  Verification  of  the  Base. 
By  the  Italian  Minister-at-War— 

The  Giornale  Militare  for  1867,  and  ihe  Annuario  Militare  for  1868. 
By  the  Russian  Government — 

Eight  Numbers  of  their  Engineering  Journal  and  Two  Numbers  of 
their  Military  Journal  for  1867. 
By  the  Swiss  Government— 

The  Field  Exercise  for  the  Troops  of  the  Swiss  Confederation  ;  also 
a  copy  of  tiie  Report  of  the  Federal  Military  Department  on  its 
Administration  in  1867. 
By  Lieut.-Colonel  Wright,  of  the  Prussian  Army — 

Three  Numbers  of  the  Prussian  Account  of  the  Campaign  of  1866. 
And  by  The  Royal  Institution  of  Great  Britain — 

156  Volumes  of  Army  Lists^  of  which  twenty  were  retained  to 
supply  deficiencies  in  the  Library,  and  the  remainder  presented 
to  the  Prince  Consort's  Library  at  Aldershot. 
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The  exchange  of  Journals  with  Foreign  Oovernments,  and  with 
various  scientific  Societies  in  this  country,  has  been  continued. 
The  Library  now  contains  14,100  Volumes. 

Topographical  DEPARiMEiiT. 

9.  The  Bavarian  Minister  at  War  has  presented  25  Sheets  of  a  Map 
of  the  South  West  of  Germany. 

The  Secretaries  of  State  for  War  and  for  India  have  presented  Views 
of  Magdala;  Maps  of  Abyssinia ;  Photographs  of  Breech-loaders,  of  the 
7-pounder  Mountain  Mule-train  Ouns  for  Abyssinia,  of  sundry  Targets^ 
and  of  Moncrieff's  Gun-carriage ;  also  Lithographic  Plates  of  the  Manu- 
facturing Departments  of  the  Koyal  Arsenal  at  Woolwich,  &c. 

Lord  Napier  of  Magdala  has  presented  fourteen  Photographs  taken 
in  Abyssinia. 

Museum. 

10.  The  various  additions  to  the  Library  and  the  Museum,  both  by 
presentation  and  purchase,  will  be  found  duly  recorded  in  the  Ap- 
pendix to  Vol.  XII.  of  the  Journal.  To  the  following,  however,  the 
Council  desire  to  draw  the  attention  of  Hie  Members,  viz. : — 

Istly.  The  Pocket -glass  of  Napoleon  I.,  used  by  him  at  the 
Battle  of  Waterloo,  and  riven  by  Sir  James  Wylie,  Bart., 
(Physician-Gtoneral  to  the  fhnperor  Alexander  I.  of  Russia^  to 
Hugh  Duke  of  Northumberland.  This  glass  was  presentea  to- 
the  Institution,  through  Colonel  North,  M.P.,  by  Eleanor 
Duchess  Dowager  of  Northimiberland,. 

2ndly.  Seven  elaborate  Models,  (horizontal  scale  -rrhns)  ^^* 
structed  from  the  Maps  of  the  riiissian  Staff,  of  some  of  the 
more  remarkable  Battle-fields  of  the  Campaien  of  1866.  Q£ 
these  Models,  six  were  purchased  on  behalf  of  the  Institution, 
by  Colonel  Walker,  Military  Attach^,  Berlin,  of  Mous.  H. 
Walger,  the  eminent  modeller  of  that  city.  The  seventh  was 
presented  by  Mons.  Walger. 

The  Council  are  not  aware  that  any  other  Institution  in  this 
country  possesses  similar  Models. 

drdly.  The  following  Breech  -  loading  Rifles,  presented  by  the 
inventors,  viz.  : — The  Carter  and  Edwards;  the  Rutley;  the 
Berdan;  and  the  Wilson.  These  form  valuable  additions  to 
the  already  large  collection  in  the  Armoury. 

The  thanks  of  the  Council  have  been  tendered  to  the  Secretaries  of 
State  for  War  and  for  India,  to  the  Lords  of  the  Admiralty,  and  to 
the  various  Donors  for  their  respective  contributions  to  the  Institution.. 
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BoBBSBT  OF  Coins. 

11.  The  Council  regret  to  announce  that  it  was  discoTered  in 
September  last,  that  a  number  of  coins  had  been  stolen  from  the 
Libraiy  by  a  Member  of  the  Institution.  These  coins  formed  part  of  a 
collection  bequeathed  to  the  Institation  some  years  since  by  the  late 
Walter  Hawkins,  Esq.,  P.S.  A.  A  considerable  number  of  them,  and  a 
portion  of  the  money  realised  by  the  sale  of  the  remainder,  have  been 
recovered.  The  culprit,  on  being  brought  up  for  trial  at  the  Middlesex 
Sessions,  pleaded  guilty,  and  was  sentenced  to  five  yearo'  penal  servi- 
tude. A  strict  investigation  into  all  the  circumstances  of  the  case  was 
instituted  by  the  Council.  The  office  of  Assistant  Secretary  and 
Librarian  which  became  vacant,  has  been  filled  up  by  the  pn>vi8ioittl 
appointment  of  Captain  Humphry,  late  Royal  Engineers  (Bengal). 

Vice-Patbons. 

12.  The  'Council  have  had  the  pleasure  of  electing  his  Excellency 
Lieutenant-General  Ii<H*d  Napier,  of  Magdala,  G.C.6.,  O.C.S.L,  a 
Vice-Patron  of  the  Institution. 

The  Principal  Secretaries  of  State,  under  the  present  Government, 
have  become  ex  officio  Vice-Patrons. 

It  is  with  regret  that  the  Council  record  the  death  of  Field  Marshal 
the  Right  Hon.  Sir  Edward  Blakeney,  G.C.B.,  G.C.H.,  late  Governor 
of  the  Royal  Hospital,  Chelsea,  and  a  Vice-Patron  of  this  Institution. 
It  would  be  impossible,  within  the  limits  of  this  Report,  to  record  the 
varied  and  brilliant  services  of  this  distinguished  Officer. 

Honorary  Members. 

13.  The  Council  have  elected  several  Officers  of  Foreign  Services, 
Honorary  Members  of  the  Institution  dming  their  stay  in  this  count r}'. 

Corresponding  Members  of  Council. 

14.  On  the  Ist  January,  1869,  there  were  279  Corresponding 
Members  of  Council,  as  compared  with  213  on  the  1st  January,  1868. 

The  Council  take  the  opportunity  of  the  circulation  of  this 
Report  to  thank  their  Corresponding  Members  for  their  services. 

Conclusion. 

The  Council,  in  conclusion,  congratulate  the  Members  of  the  Insti- 
tution on  the  state  of  its  finances  and  on  its  general  efficiency.  They 
desire,  however,  to  express  an  earnest  hope  that  the  Members  will  not 
relax  their  efforts  to  obtain  for  the  Institution  a  more  general  support 
from  the  Officers  of  the  Naval  and  Military  Services. 
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Captain  LiOLEFiELDy  R.N.,  F.R.& — 

I  beg  to  propose — 

"  That  the  Beport  now  read  be  adopted  and  printed  for  circulation  amongst  the 
Members." 

When  I  came  into  this  room  I  was  asked  to  move  this  resolution.  I  am, 
therefore,  quite  unprepared  to  follow  up  the  motion  by  making  such  remarks  as  I 
feel  many  Nayal  and  Military  Officers  would  be  able  to  do.  I  must,  therefore,  ask 
yon  to  excuse  me  if  I  say  but  little  more  than,  that  I  in  common  with  many  Naval 
Officers,  have  derired  great  benefit  from  this  Institution,  from  being  able  to  consult 
the  records  kept  in  our  Ubrary,  and  also  from  the  opportunities  which  are  here 
afforded  to  Officers  of  bringing  forward  their  inventions  and  improrements,  and 
haying  them  fairly  discussed.  There  are  gentlemen  here  present  wno  will  doubtless 
be  able  to  speak  more  fully  as  to  the  merits  of  this  Institution  than  I  can  do.  I 
have  only  therefore  to  move  "  that  the  Beport  be  adopted  and  printed  for  circulation 
amongst  the  Members." 

The  Motion  having  been  Seconded  by  Colonel  Stepney,  M.P.,  was 
then  put  from  the  Chair  and  carried  unanimously. 

The  names  of  the  eight  Members  retiring  from  the  Council  by 
rotation,  were  read  as  follows : — 

W.  STiBLiBra  Lacon,  Esq.  Yice- Admiral  G.  Goldsicith,  C.B. 

Captain  A.  C.  Tuppsb.  Hear- Admiral    Omkanjvby,     C.B., 
MaiorGeneral  J.  T.  BoilbaV,  BJS.,  F  JLS. 

F.B.S.  Miyor-General  Sir  YnrcEirT    Eybb, 
Colonel  H.  Hume,  0.B.  K.C.S.I.,  CJB. 

Bear- Admiral  A.  P.  Bydes.  ' 

Admiral  Su:  Geokge  Sabtobius,  K.C.B.,  Yice-Admiral  of  the 
United  Kingdom — 

I  beg  to  propose  "  that  the  thanks  of  this  Meeting  be  given  to  the  Members  of 
the  Council  who  retire  by  rotation,  and  tliat  the  following  Members  be  elected  to 
fill  the  racandes  ": — 

W.  STiBLnfG  Lacok,  Esq.  "|  Captain  H.  W.  Tylbb. 

Captain  A.  C.  Txtppbb.  I         For  Lieut -Colonel  The  Hon.  E.  Lboob, 

Bear- Admiral  Ohmanvby,     |  Be-election.        Coldstream  Guards. 

CJB.,  F.B.S.  J  Bear- Admiral  Ed wasdS.Sothsby, 

Bear-Admiral    the    Bight    Hon.    Lord  C.B. 

Fbbdbbick  H.  Ebbb.  Lieut.-Colonel  C.  B.  Ewabt,  B.E. 

And  that  the  following  names  be  adopted  firom  which  to  select  in  the  erent  of 
yacandes  occurring  in  the  Council : — 

Major-General  J.  St.  Geobge,  C.B.  Lieut.-Colonel  J.   H.  Lb  Coutbub, 

Captain  W.  Hobton,  B.N.  late  Coldstream  Guards. 

Colonel  Lane  Fox,  late  Grenadier 
Guards. 

I  hare  little  more  to  say  in  proposing  this  Tote  of  thanks,  than  that  gentlemen 
hare  nothing  to  do  but  to  go  round  this  establishment  to  see  how  weU  deserred  are 
the  thanks  which  we  propose  to  gire  to  the  Members  who  retire,  and  how  thankful 
we  ought  to  be  also  to  the  permanent  officers  who  have  so  materially  contributed  to 
place  this  excellent  and  interesting  establishment  upon  its  present  sound  and 
•atis&ctory  footing.    I  am  glad  to  say  that  three  of  my  sons  have  joined  it. 

General  Gascoigne — 
I  beg  to  second  the  resolution.    My  task  if  a  Tflvy  easy  one,  m  in  the  first  pLaea. 
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the  Vice- Admiral  has  taken  the  wind  out  of  my  sails  if  I  had  anything  to  laj  upoi^ 
the  subject.  There  is  no  doubt  that  the  resolution  will  be  most  acceptable,  and  1 
haye  great  pleasure  in  seconding  it. 

The  Motion  was  then  put  from  the  Chair  and  carried  unanimonsly. 

Captain  Horton,  R.N. — 

I  beg  to  move  the  next  resolution^  which  requires  no  recommendation  at  mr 
hands.  The  duties  of  the  Auditors  are  so  important  and  so  well  performed  that  I 
have  nothing  to  do  but  to  propose  the  adoption  of  this  resolution,  viz. : — 

**  That  the  thanks  of  this  Meeting  be  giren  to  the  Auditors  for  their  Taluable- 
serrices,  and  that  the  following  gentlemen  be  elected  Auditors  for  the  ensuiog 
year: — 

Thoicas  Smith,  Esq.,  for  Be-eleotion. 
Captain  J.  E.  Dolby. 
F.  E.  DowNES,  Esq." 

The  Resolution  having  been  Seconded  by  Major  Farrell,  was 
put  from  the  Chair  and  carried  unanimously. 

Rear- Admiral  Sir  P.  Nicolson,  Bart.,  C.B. — 

The  first  paragraph  of  the  second  section  of  our  Bye-laws  provides  that  certain 
functionaries  shall  be  elected  without  bcUlot,  but  there  is  no  prorision  made  for  their 
election  by  being  balloted  for,  in  the  event  of  their  quitting  their  offices.  It  is, 
therefore,  proposed  to  add  to  the  second  paragraph  of  that  section  the  words,  "  £x- 
GoTemors  of  Colonies  and  Dependencies,  who  are  to  be  elected  by  ballot.  The  para- 
graph already  provides  that  retired  officers  shaU  be  so  elected,  and  it  must  have  been 
a  mere  omission  that  Governors  of  Colonies  and  Dependencies  who  are  elected 
without  ballot  while  they  hold  their  offices,  should  not  liave  been  put  into  that 
paragraph,  in  order  that  they  might,  after  quitting  the  colonies  and  coming  home,  be 
elected  by  ballot.  We  have  already  had  several  instances  of  men  of  high  distinc- 
tion anxious  to  become  Members.  This  proposal  is  to  enable  them,  in  a  formal  and 
regular  manner,  to  be  elected  by  ballot.     The  resolution  stands  thus — 

"  That  in  section  2,  paragraph  2,  of  the  Bye-laws,  the  words  *  Ex-Govemors  of 
Colonies  and  Dependencies '  be  inserted  before  the  words  '  Ketired  Officers.'  " 

The  Resolution  having  been  Seconded  by  Lieutenant-Colonel 
Fletcher,  Scots  Fusilier  Guards,  was  put  from  the  Chair  and  carried 
unanimously. 

The  CiiAiK^LVx  then  announced  that  the  business  of  the  Meeting 
was  concluded. 

The  Chair  having  been  taken  by  Eear-Admiral  Sir  Joiix  II  vy, 
Bart,  M.P., 

Admiral  Sir  Hexry  CoDnrNGTOX  said — 

I  have  to  propose  a  vote  of  thanks  to  the  Right  Hon.  Hugh  Childcrs,  for  his 
kindness  in  taking  the  Chair  on  this  occasion.  We  must  all  feel  tliat  it  is  a  great 
object  to  us  that  this  Institution  should  be  thoroughly  known  to  those  who  are  at 
the  heads  of  Departments.  There  are  two  reasons  for  this.  In  the  first  place  it  is 
a  good  thing  for  us,  and  the  more  publicity  we  have  the  better.  That  object  cannot 
be  better  attained  than  by  those  who  are  best  acquainted  with  tlie  Services  of  the 
country,  coming  here  and  seeing  what  we  are,  what  our  arrangements  are,  and 
whether  we  are  really  benefiting  the  Military  and  Naval  sernccs,  and  are  doing 
our  duty  to  the  pubhc  as  well  as  to  the  Members  of  the  Institution.  The  oflener 
these  gentlemen  can  come  and  take  part  in  our  proceedings,  the  better  for  us*     \Vc 
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are  naturallj  rery  anxioos  that  they  should  lee  eTerytliixig  and  learn  ererything' 
belonging  to  va.  In  the  second  plaoe,  we  may  also  say  that  the  adrantages  are  not 
all  one-sided.  We  feel  that  as  an  Institution  we  are  doing  them  good.  We  enable- 
them  to  nun  all  the  information  that  we  can  afford  them  on  naral  and  militair  sub- 
jects. Moreorer,  as  these  eentlemen  really  hare  not  the  time  to  investigate  all  new 
inrentions,  they  are  enablea  to  see  here  the  residts  of  many  of  the  new  inrentions- 
before  the  pubuo.  Here  ererything  is  well  rentilatedy  and  those  who  hold  high  official 
positions,  without  having  their  time  too  much  occupied,  can  see  those  inventiona 
lor  themselves,  they  can  also  ascertain  what  has  been  the  decision  of  our  brother 
officers  on  them,  and  then  make  up  their  minds  as  to  whether  any  particular  invention 
is  worth  being  tried  at  the  public  expense  or  not.  We  must  always  remember  that 
we  are  doing  our  duty  towards  the  Queen  and  Gk)vemment — whatever  that  Gk)vem- 
ment  may  be — as  well  as  to  the  general  public.  As  I  have  said  before,  it  is  not 
often  that  gentlemen  holding  high  official  positions  can  find  time  to  leave  their  duties,, 
which  are  generally  of  a  very  absorbing  character,  to  attend  to  our  proceedings  here  ; 
we  are,  therefore,  the  more  erateful  when  we  can  secure  their  services.  I  am  sure- 
ihat  the  Meeting  will  feel  with  me,  that  we  owe  a  debt  of  gratitude  to  Mr.  Childera 
and  other  gentlemen  holding  similar  positions  for  coming  amongst  us. 

General  Stanhope — 

I  have  a  very  easy  task  in  seconding  the  motion  which  has  been  made  by  my 
gallant  firiend.  We  ought  indeed  to  be  truly  grateful  to  the  right  hon.  gentleman 
lor  taking  the  Chair  on  this  occasion,  and  devoting  a  portion  of  his  valuable  time  to- 
attending  to  the  interests  of  this  Institution. 

The  Motion  was  carried  with  acclamation. 
The  Right  Hon.  Hugh  Childers — 

Sir  John  Hay  and  Gentlemen,  I  can  assure  you,  that  when  I  was  asked  a  short 
time  ago  if  I  would  take  the  Chair  on  this  occasion,  I  felt  not  onlv  great  pleasure- 
but  very  great  honor  in  that  invitation.  The  connection  between  the  Gk)vemment 
and  an  Institution  of  this  kind,  ought  to  be  of  the  most  friendly,  and  I  may  say,  or 
the  most  cordial  character ;  and  so  far  as  it  in  me  lies  in  any  way  to  promote  that 
object,  you  may  on  all  occasions  be  quite  certain  of  my  best  enoeavours  to  do  so. 
Gentlemen,  I  look  upon  this  Institution^if  I  may  be  allowed  to  say  so— as  a  sort  or 
neutral  ground  of  professional  inquiry  connected  with  the  two  Services.  We  have 
political  inquiries  m  the  two  Houses  of  Parliament ;  and  we  have  departmental 
inquiries  at  the  War  Office  and  at  the  Admiralty ;  and  you  aU  know  that  those 

liries  and  researches  cannot  be  altogether  dissociated  from  questions  of  pure 

Ebics  or  questions  of  administration.  In  this  hall  and  under  the  auspices  of  thia 
ety,  investiffations  of  the  same  kind  proceed,  into  which  questions  of  mere  party 
feeling  or  of  acuninistration  cannot — and  I  hope  never  will— enter  in  the  sUghtest 
degree.  No  one  who  has  had  an  opportunity,  as  I  have,  of  perusing  the  most 
valuable  p^era  that  have  been  read  here,  which  bear  directly  upon  questions  d«dt 
with  in  Parliament  and  in  the  Departments,  can  fail  to  be  greatly  benefited  ;  and  I 
believe  that  what  is  done  here,  influences  in  a  very  remarkable  oegree  many  thinga 
which  are  done  elsewhere.  As  to  the  coUections  of  the  Society  and  the  objects  which 
those  who  walk  round  these  rooms  observe,  there  can  be  no  doubt  that  they  are  of  very 
great  interest.  They  bring  into  a  focus  in  a  remarkably  clear  and  satisfactory 
manner,  things  which  no  doubt  are  to  be  found  elsewhere.,  but  scattered  over  many 
places,  some  of  them  with  very  inferior  arrangements.  Therefore,  on  that  ground 
also,  I  think  this  Society  ought  to  receive  the  best  thanks  of  Her  Majesty's  Govern- 
ment ;  and  it  is  satisfactory  to  me  to  know  that  it  receives  those  thanks  not  only  in 
words,  but  also  in  the  practical  shape  which  it  will  be  my  duty  on  Monday  to  recom- 
mend to  the  House  of  Commons.  Gentlemen,  I  know  you  will  excuse  me  if  I  do 
not  say  more.  I  never  was  present  at  a  meeting  where  the  business  was  got  • 
through  in  so  satisfactory  a  manner,  and  I  shall  not  be  the  person  to  violate  the  rule 
which  you  seem  to  have  laid  down  for  the  conduct  of  your  affiurs.    Allow  mc  to- 
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say  again  in  ooncluBion  that  I  thank  jou  rerj  much  for  the  honor  which  you  b&Te 
done  me,  and  I  feel  that  I  shall  derive  Tery  great  benefit  from,  ^be  aasistanoe  of  joor 
Society. 

General  Fox — 

The  Bight  Hon.  G^entleman  has  been  kind  enough  to  say  that  he  will  assiBt  ns  in 
any  way  h^  can.  May  I  request  him — ^I  am  sure  we  shall  all  iLgree  in  that  reqneA 
— that  he  will  urge  upon  his  colleague,  the  Bight  Hon.  the  Chancellor  of  U» 
Exchequer,  and  also  upon  Mr.  Layard  to  endeayour  to  procure  xa  a  site  as  soon  » 
possible. 


Stat£3cent  of  Changes  among  the  Members  sinob 

1st  January,  1868. 

Life.     AnnuaL     Total 

l^umber  of  Members,  Slst  December,  1867  . .     883        2,940        3,823 

„  „  joined  during  1868  . .       24  164  188 


907        3,104         4,011 
Changed  from  Annual  to  Life  +12  — 12 


919        3,092 
Life.  Annual. 
Deduct— Deatlis  during  1868 . .      28  81 

Withdrawals  . .  68 

Struck  off    . .  . ,  22 

28  171  199 


dumber  of  Members  on  Ist  January,  1869   . .      891       2,921 
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DONATIONS  IN  1868. 


Adams,  Thomas,  Capt.  hp.  89t]i  Begt., 

21. 
Greenhill,   Bardaj,   Migor  Yio.   Sifle 

Vblrs.,  2/.  2*. 


Smith,  H.  R,  Major  Isl   ICdz.  Ait 

Yolrs.,  8/.  6#. 
Eane,  Charles  G.,  lient.  KK.,  IL 


NAMES  OF  MEMBERS 

WHO  JOINED  THE  INSTITUTION  BETWEEN  THE  29th  JUNE  AUD 

SlST  DECEMBEB,  1868. 


Napier   of    Magdala,   His    Exoellenoj 
Lieut.-aen.,  £ord,  G.C.B.,  G.C.S.I., 

Barton,  Edward,  Ensign  27th  Begt 
Fa^e,  Charles  G.,  Lieut  B.N.,  91, 
Carr,  Henry  J.,  Lieut.  B.N.,  9^. 
Goodenouffh,  F.A.,  Capt.  late  Calcutta 
Voh».,  91. 


Bates,  C.  Ellison,  Capt.  Bengal  Staff 

Corps,  91. 
Justice,  Philip,  Lieut.  lOeth  Beet,  9L 
Lendj,  A.  F.,  Capt  "ELojbI  South  ICkix. 

Mil.,  92. 
Blackwood,  Sir  Francis,  Bart.,  Comnir. 

E.N.,  9/. 


A^injAL. 


Fitzgerald,  Charles  C.  P.,  Lieut.  B.N.,  1/. 
Williams,  John,  Ensign  1st  W.I.  Begt, 

1/. 
Steward,  C.  Branford,  Lieut.  1st  W.I. 

Regt.,  1/. 
Bale,  John    Edward,   Lieut.   Ist  W.I. 

Begt.,  1/. 
Millington,  Walter,   Lieut.   3rd   Essex 

Art.  Voire.,  1/. 
Vereker,  Thomas  Gkorgo  J.,  Major  late 

12th  Regt.,  1/. 
Atkinson,  Richard,  Major  12th  Regt.,  11. 
Hcastj,  George  B.,  Capt.  Royal  Marines 

L.I.,  IZ. 
Close,  Frederick,  Capt.  Roy.  Art.,  1/. 
Turquand,  W.   M.  Gljn,    Capt.    Cold. 

Gds.,  II. 
Cassillis,  Earl  of,  Lieut.  Cold.  Gds.,  1/. 
Campbell,  Ilugh,  Commr.  R.N.,  1/. 
Guinness,  B.  Lee  Comet  R.H.  Gds.,  1/. 
Colomb,  J.  R.  C,  Capt.  Royal  Marine 

Art.,  1/. 
TumbuU,  J.  R.,  Major  Ist  Royal  Drags., 

Montgomery,     George    S.,    Brig.-Gen. 

Bombay  Army 
Moray,  J.  C.  D.  S.,  Capt.  28th  Bo.  N.L 
Biiller,  Charles  E.,  Lieut.  Roy.  Art. 
Hatchell,    George,    Capt.    GOth    Royal 

Rifles,  1/. 
Beckwith,  Henry  J.,  Capt.  53rd  Regt., 

11. 


King,  Eyare,  Lieut.  3rd  W.I.  Begt 
Edgcumbe,  Piers,  Lieut.  3rd  W  J.  Beirtt 

1/. 
Cundell,  J.  P.,  Lieut.  Boj.  Art,  IL 
Parr,  Thomas  R.,  Capt.   Ist  Somerset 

Militia,  1/. 
Cox,  F.  K.,  Capt.  kte  25th  Regt.  K.O. 

Borderers,  1/. 
Hall,  BasU  S.  de  R.,  Capt  RX.,  1/. 
Walker,  Henry  C,  Lieut.  R.N.,  1/. 
Baker,    G.   A.   A.,   Capt.    6th    Bengal 

Cavalry,  1/. 
Shute,  C.  C,  Colonel  4th  Drag.  Gds.,  1/. 
Gully,  Philip,  Lieut.  22nd  Regt.,  1/. 
Molyneaux,   W.   C.    F.,    Ensign    22nd 

Regt,  1/. 
Crocker,  Henry,  M.D.,  4th  Inf.,  Hydra- 
bad  Contingent,  1/. 
Dick,  William,  M.D.,  Dep.  Insp.-Gen. 

of  Hospitals,  11. 
Byrne,  T.  E.,  Capt.  Roy.  Art.,  1/. 
Durrant,    Christopher    R.,   Lieut.,   4th 

K.O.,  IZ. 
Philips,  Alexander,  Capt.  R.N.,  1/. 
Stewart.,  John  D.  H.,  Lieut  11th  Hus- 
sars, 1/. 
Hale,  Joseph,  Major-Gen.,  Colonel  103rd 

Royal  Bombay  Fusihers,  1/. 
Drew,  F.  B.,  Major  8th  or  King's,  1/. 
McCrea,  F.  B..  Major  8th  or  King's,  1/. 
Bridge,  Cyprian  A.  G.,  Lieut.  R.N.,  1?, 
Gibson,  Robert,  Capt  R.N.,  1/. 
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Hogg,  Adam,  Lieut.  2nd  BeloocK  Begt., 

11. 
Praser,.  James,  CoL  late   72nd   HigH- 

landen,  IL 
Dawson,  0.  S.,  Migor  8rd  Buffs,  1/. 
Hereford,  Charles,  Capt  19th  Begt.,  11. 
TThuillier,  H.  E.  L.,  CoL  B.A.,  Surveyor- 

G^n.,  India,  11. 
Oordon,  Cosmo,  F.  M.,  Lieut.  B.N.,  11 
Barrow,    Knapp,    Capt.    Unatt.    27th 

Begt.,  i;. 
Hutchinson,    B.  B.,  Capt.  Ist   Tower 

Hamlets  Bifle  Yolrs.,  li. 
Warren,  William,  Lieut.  60th    Bojal 

Bifle8,U 
Cruikshank,  J.  D.,  Lieut.  Boj.  Ens. 
Humfrej,    Fred.,    Capt.  2nd   Bdooch. 

Begt. 
Oeddes,  W.  L.,  Capt.  53rd  Begt. 
O'Hagan,  James,  Esq.,  late  Department 

of  Works,  War  Office,  1/. 
Onunanney,    Henry    Mortlock,    Lieut. 

B.N.,  11. 
L*Aker,  John,  Capt.  Ist  London  Eng. 

Vobs. 
Jessop,    Thomas,   Lieut    2nd    B.N.B. 

Drags.,  1/. 
Malley,  James,  Lieut.  63rd  Begt. 
Baines,  Frank,  Lieut.  18th  Hussars 
Hooper,    Fred.    Charles,    Lieut.    18th 

Hussars,  12. 
filakeney,  W.  A.  F.,  Lieut.  52nd  Begt. 

L.I. 


Biddulph,  G.  H.  M.,  Ensign  52nd  Begt. 

L.L 
Brownrigg,  M.   S.,  Lieut.  52nd  Begt. 

L.I. 
Barwell,  W.  B.  B.,  Capt.  52nd  Begt.  L.L 
Jones,  George  WillougHby,  Ensign  97tli 

Begt.,  11. 
MelyUle,    P.    Lawrence,    Ensign    97tli 

Best.,  12. 
Saunders,  Arthur,  Lieut.  Boy.  Art,  11. 
Greenhill,    Barclay,    Major  Yic    Biflo 

Volrs.,  11. 
Denny,  D'Arcy  A.,  Commr.  B.N.,  lU 
Basevi,  C.  E.,  Capt.  Boy.  Art.,  1/. 
Gamble,  D.  J.,  Ck>lonel  hp.,  4th  King's 

Own,  U 
Cony,  Hon.  Henry  W.  L.,  Capt.  Cold. 

Qds.,  IL 
Bridffford,  Bobert,  Lt.-Col.  Manchester 

Bile  Yolrs.,  11. 
Bidgway,  T.  G.,  Esq.,  Army  A^ent,  11. 
Smith,  H.  F.,  Major  1st    Midx.  Art. 

Yolrs.,  11. 
Adand,  W.  D.  A.,  Lieut  B.N.,  1/. 
Hornby,  John,  Lieut  Hon.  Art.  Coy.,  11, 
Sylvester,  J.  J.,   Esq.,    M.A.,    F.B.S., 

Professor  of  Mathematics,  Boy.  Aca- 
demy, Woolwich,  1/. 
Skinner,  G.  B.,  Lieut  15th  Begt. 
Bayly,  George  Cecil,  Lieut  Boy.  Art,  IL 
PhiUips,  Charles  G.,  Capt.  B.N.,  IL 
Warren,  William,  Lieut  Boy.  Art.,  11. 
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ADDITIONS  TO  THE  LIBRARY  AND   MUSEUM 

DURING    1868, 


LIBRARY. 


BOOKS   PRESENTED. 


Addbxss  to  H.B.H.  the  Duke  of  Cla- 
rence from  several  Naval  Officers 
(Original).  General  Fox. 

Adkibalty  Catalogue  of  Charts,  Flans, 
Yiews,  and  Sailing  Directions.  Sro. 
London,  1868. 
A  HiSTO&Y  of  the  Bojal  Toxopholite 
Society,  Edited  by  a  Toxopholite.  8vo. 
1867.  Anonymously. 

Almanac,  Nautical,  for  1872.  8to. 
London,  1868. 

Lord*  of  the  Admiraltjf. 
Anihtasio  Militare  del  regno  d'  Italia, 
for  1868.    8to. 

Italian  Minister  at  War. 
Anstbuther,  p.,  Major-Gcneral.  De- 
scription of  an  Instrument  to  facilitate 
the  drawing  of  the  Trajectory  of  any 
Ball,  at  any  Elevation,  with  any  Ve- 
locity.    Pamph.  4to.  1868. 

Captain  Fishbovrne^  S.N.y  C.B. 
AsMT  List,  Official  Annual,  for  1868-60. 
The  Secretary  of  St  ate  for  War. 
Aemy  Lists,  Annual,  40  vol?.     8vo. 
Monthly,  98  voIj*.     16mo. 
Hart's,  18  vols.     8vo. 

Royal  Institution. 

N.B.     Of    these,  only   the    Monthly 

Army  Lists  between  the  years  1815  and 

1834,   inclusive,  have  been   retained  to 

complete  the  series  in  the  Library.    The 

remainder  were,  with  the  permission  of 

the  Roval  Institution,  sent  to  the  Prince 

Consort's  Library  at  Aldershot. 

Army.     The  Queen's   Regulations   and 

Orders   for    the   Army,   1868.      8vo. 

London,  1868. 

The  Adjutant- General. 
Abht    Marriages.       By    Brown    Bess. 
Pamph.     16mo.     1868. 

Anonymouely. 


Artillbby  Reports.  Tour  of  Artillay 
Officers  in  Kussia.  8to.  Londoii, 
1867. 

Do.  do.,  in  Sweden,  tbe  NetlMrUnda, 
andBclgium,  in  1864.  8yo.  London, 
1865. 

The  Secretary  of  State  for  War. 
AsTBONOXiOAL  and  Ma^etical  and  Me- 
teorological Observations  made  at  the 
Royal  Obsenrator} ,  Ghrecnwich,  in  ths 
year  1865.  4to.  London,  1867. 
Bashfobth,  Francis,  M.D.,  Professor. 
Description  of  a  Chronograph  adapted 
for  measuring  the  varying  velocity  of 
a  body  in  motion  through  the  air. 
Pamph.     8vo.     1866. 

Lt.'Col.  Owen,  BA. 
Blue  Books  : 

An  Abstract  of  the  Returns  of 
Wrecks,  Casualties,  and  Collisions 
during  the  year  1866.     Folio. 

Board  of  Trade. 
Correspondence     respecting     Abys- 
sinia, 1846-68.     Folio.     1868. 

Abyssinia  Expedition.  Further 
Papers  connected  with.  3  Parts. 
Folio.  1868. 

Routes  in  Abyssinia.  8vo.  London, 
1867. 

Secretary  of  State  for  India. 
Petroleum  and  Shale  Oil.  Copy  of 
a  Report  of  the  Experiments  at  Wool- 
wich Arsenal,  on  the  value  of  Petroleum 
and  Shale  Oil  as  a  substitute  for  CoaL 
Folio.     1866. 

Anonymously. 

Ordnance    Maps.      Correspondence 

respecting  the  Scale  for  the  Dnl  nance 

Survey ;    and   upon    Contouring   and 

Hill  Delineation.     Folio.     1854. 

Report    of    the    Progress    of    the 
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Blxtb  Books — otmUnmed. 

Ordnance  Surrey  and  Topogra^iioid 
SeDdt  for  1858-59-64.  3  vols.   Folio. 

Ordnance  Surrey  Beport  for  1855-66. 
Folio. .  1857. 

Beport  on  the  Cadastral  Surrey. 
FoUo.    1861. 

Army  EstimateB  of  Effectiye  and 
^on-effeotive  Services  for  1868-69. 
Folio.     February,  1868. 

Beport  of  a  Special  Committee  on 
the  U^ibraltar  Shields,  together  with 
the  Minutes  of  Eyidenoe,  Ac  Folio. 
1868. 

Becretary  of  Stale  for  War. 

Nary  Estimates  of  Effectire  and 
Non-effeotiye  Serrices  for  the  year 
1868-69,  with  Appendix.  Folio.  1868. 

Greenwich  Hospital  Estimates, 
Betum.    Folio.    1867. 

Navy  Estimates  for  the  year  1867-68. 
Beyised  Estimate  for  No.  10  Nayal 
Stores.    Folio.     1867. 

Nayy  Armour-clad  Ships  and  Bat- 
teries, Betum  of,  since  Noyember, 
1855.    Folio.    1867. 

Nayy  Designs  for  Ships.  Copy  of 
the  Circular  Letter  of  the  15th  May, 
1867,  sent  by  the  Admiralty  to  seyend 
Shipbuildmg  Firms,  inyiting  competi- 
tiye  plans  for  building  a  Turret  or  a 
Broadside  Ship,  &c.    Folio.     1867. 

The  Lords  Commienonere  of  tie 
AdmiraUff. 

Beport  from  the  Select  Committee 
on  Army  System  of  Betirement. 
Folio.     1867. 

Copy  of  Beport  of  Committee  on 
Metals  to  the  Lords  Commissioners  of 
tlie  Admiralty  in  1845,  on  Iron. 
Polio.     1867. 

Copy  of  a  Beport  and  Plan  of  Mr. 
Pennethome,  Surveyor  to  the  Office 
of  Woods  and  Forests,  for  opening  a 
Street  between  the  Thames  Embank- 
ment and  the  Horse  Guards,  through 
Whitehall  Yard  and  the  Garden  of 
Fife  House.    FoUo.    1868. 

Beport  of  the  Progress  of  the 
Ordnance  Survey  and  Topographical 
Depdt  to  3l8t  December,  1867.    FoUo. 

Beport  on  the  present  State  of  Her 
Mi^esty's  Colonial  Possessions,  1866. 
Part  I,  West  Indies.     Folio.     1868. 

Index  to  the  Beport  from  the  Select 
Committee  on  Army  System  of  Betire- 
ment.   Folio.     1867. 

Statistical  Abstract  for  the  United 
Kingdom  in  each  of  the  last  15  years. 


Blus  Books — eonHmud 
from  1858  to  1867.    15th  Number. 
1868. 

Beports  on  the  Paris  Universal  Ex- 
hibition, 1867.    Vols.  2  and  6.    Svo. 

Betuni  of  the  Steam  Vessels  regis- 
tered  in  the  United  Kingdom,  before 
the  1st  Januai^,  1867.    Folio.    1867. 

Betum  of  the  Annual  Accounts  or 
the  several  Manufacturing  Establish- 
ments for  1866-67.    FoUo.    1868. 

Statement  exhibiting  the  Moral  and 
Material  Progress  and  Condition  of 
India  in  1866-67.    FoUo.    1868. 

Correspondence  respecting  HostiU- 
ties  in  the  Biver  Plate.    FoUo.    1868. 

Statistical  Abstract  relating  to 
British  India,  from  1857  to  1866. 
2  numbers,  1865.  Svo.  London,  1868. 

Army  Medical  Department.  Sta- 
tistical, Sanitary,  and  Medical  Beports. 
Vol.  7,  for  1865.    Svo.    1867. 

Abstract  of  Wrecks,  Casualties,  and 
Collisions  on  the  coasts  of  the  United 
Kingdom  for  the  year  1867,  Folio. 
1868.  , 

Abstract  of  Wrecks,  Casualties,  and 
ColUsion?  on  the  shores  of  the  Channel 
Islands,  on  the  shores  of  Her  Majesty's 
Possessions  Abroad,  and  at  Sea.  during 
1867,  with  Charts.    FoUo.     1868. 

Report  on  Railways  in  India  for 
1867-68.  By  Juland  Danvers,  Esq. 
FoUo.     1868. 

Beport  on  DisdpUne  and  Manage*^ 
ment  of  MiUtary  Prisons.  By  Lieut.- 
Colonel  Henderson.  B.E.  Pamph. 
8vo.     1868. 

W.  F.  HigffinMf  Esq. 

Bowyer,  Sir  G.,  Bart,  M.P.  Five 
Memoirs  on  Improvements  in  Perma* 
nent  Fortifications.  Pamph.  Svo. 
London.  The  Author, 

British  In&ntry  Drill,  as  it  might 
be.    ByR.  B.    Pamph.    Svo.    1868. 

AMOntfmomsljf. 
CiSBK,  H.,  Colonel,  B.A.,  F.B.S.  On 
the  AppUcation  of  HydrauUc  Buffers 
to  prevent  the  destructive  Effects  of 
BaUway  ColUsions.  Pamph.  Svo. 
Woolwich,  1868. 

Experiments  on  FrictionB.  Pamph. 
Svo.    Woolwich,  1868. 

The  Author. 
CoLOHB,  J.  B.  C,  Captain,  B.M.A.  The 
Protection  of  our  Commerce  and  Dis- 
tribution of  our  Naval  Forces   con- 
sidered. Pamph.   Svo.   London,  1867. 

The  Author. 
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OooEE,  Bey.  Thomas  Fothergill,  M.A. 
Authorship  of  the  Practiced  Slectric 
Telegraph  of  Great  Britain.  8to. 
1868. 

lAeui,- Colonel  Andretoi,  R^ 
<]!0MPA8S  Deviations.  Admiralty  Manual 
for  ascertaining  and  applying  the  De- 
Tiations  of  the  Compass  caused  by  the 
Iron  in  a  Ship.  2nd  ed.  8yo.  Lon- 
don, 1863. 

The  Lords  CommUsicnere  of  the 

Admiralty. 

OuxiaNaHAH,  Alex.  W.    Notes  on  the 

History,  Methods,  and  Technological 

•Importance  of  Descriptive  Geometry. 

Pamph.    8vo.    Edinburgh,  1868. 

The  AuOor, 
Deb  FELDzna  yon  1866,  in  Deutschland. 
3  Parts.    8vo.     Berlin,  1868. 

Lt.'Col  Wrighty  Aide-de-camp 
to  General  Von  MoUke. 
Detebmhtation  of  the  Positions  of 
Feaghmain  and  Haverfordwest  Longi- 
tude Stations  of  the  Great  European 
Arc  of  Parallel.  By  Capt.  A.  B. 
Clarke,  B.E.,  F.B.S.  4to.  London, 
1867. 

Secretary  of  State  for  War, 
J>ibectoby  : 

The  China  Sea  Directory.    Vol.  II. 
8vo.     London,  1868. 

The  Lords  Commissioners  of  the 
Admiralty. 
Douglass,  J.  P.     A  Run  through  South 
Wales.   Pamph.   8vo.   1868.   2  copies. 

Anonymously, 

Doyle,  Sir  F.  H.    Return  of  the  Guards, 

and  other  Poems.   8vo.    London,  1866. 

Lieut.' Col.  Neville. 
Edwards,  J.  Bevan,  Major  R.  E.    An 
Organization  for  the  Army   of  Eng- 
land.    Pamph.     8vo.     London,  1867. 

The  Author. 
Evans,  F.  J.,  Staff  Captain  R.N., 
F.R.S.  On  the  Amount  and  Changes 
of  tlie  Polar  Magnetism  at  certain 
positions  in  H.M.'s  Iron-built  and 
Armour-plated  Ship  "  Northumber- 
land." 

The  Author. 
EvAXS,  Thomas  W.,  M.D.  History  and 
Description  of  an  Ambulance  Waggon, 
constructed  in  accordance  with  Plans 
furnished  by  the  Writer.  8vo.  Paris, 
1868. 

Sanitary  Institutions  during  the 
Austro-Prussian-Italian  Conflict.  3rd 
cd.     8vo.     Paris,  1868. 

The  Author. 


EzTBACTS  firom  the  Reports  and  Pro- 
ceedings of  the  Ordnance  Select  Com- 
mittee. 

VoL  6,  Parts  IH  and  IV,  1867. 
„    6,  Part  I,  for  1868. 

Secretary  of  State  for  War. 

FiNLASON,  W.  F.,  Esq.,  Barrister-at-Law. 

Justice  to  a  Colonial  Governor;  or, 

some  Considerations  on  the  case  of 

Mr.  Eyre.    8vo.     London. 

Certain  Oodwm. 
GALTOK,Fnuiois,  Esquire,  F.R.S.  Meteo- 
rographica;  or.  Methods  of  Mining 
the  Weather.  Oblong  Folio.  London, 
1868.  The  Author. 

Gabonsb,  W.  B.,  Major-€kneral,  lUL 
Hints  for  the  Application  of  Shr^mel 
ShelL  Pamph.  8vo.  Wodwich, 
1868.    2  copies. 

Major- Cfeneral  St.  George^  RJL 
GBAirrHAH,J.,C.E.    Iron  Ship-buildinf, 
with  practical  Illustrations.    6th  e£ 
8vo.    London,  1868. 
Plates  to  Ditto.    Folio. 

TheAMor. 

Gbay,  Thomas,  Esq.,  Board  of  Trade. 

On  the  Value  of  Coloured  Side  Lights 

as  a  means  for  preventing  Collisions 

at  Sea.    Pamph.   8vo.    London,  1867. 

TheAuOor. 
Gbifpiths,   F.  a.,  Major  R.A.     The 
Artillerist's  Maniial,  and  British  Sol- 
dier's Compendiimi     10th  ed.     16mo. 
London,  1868. 

The  Author. 

GuAEDS,  Brigade  of.    Field  Officers  and 

Battles  of  the  Brigade  of  Guards,  from 

its   Organization    to   the   year  1868. 

Pamph.     16mo. 

W.  F.  HigyinSf  Esq. 

GrNTHEB,     Gustav     Julius.       Armour 

Plating :  with  a  Description  of  a  Xew 

System   of   Iron    or    Steel    Aj^mour. 

Pamph.   8vo.   London,  1868.   3  copies. 

The  Author. 
Hale,  W.  C.  E.     Treatise  on  the  Me- 
chanical Means  by  which  Vessels  ore 
Propelled    by    Steam    Power.      8vo. 
London, 1868. 

The  Author. 
Haly,  Colonel,   108th   Repiment.     The 
Abyssinian  Expedition.    Pamph.    8vo. 
London,  1867. 

The  Author. 

Halsted,     Vice-Admiral.        Combined 

Turret  and  Broadside  Navies.     Letter 

to  the  Chief  Constructor  of  the  French 

Navy.     Single  Sheet.     Folio.     1868. 

The  Author. 
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HossASOir,  Gaptein,  B.N.  Semarki  on 
the  Naval,  Military,  and  Financial 
Beaonroes  of  Great  Britain.  Pamph. 
8to.    London,  1868. 

The  Author. 
Italy.  CKomale  Militare  for  1867.     2 
Tols.    8to. 

The  Italian  Mimtterfor  War, 
LiBBABY  of  the  War  Office.    Index  to 
the  seyeral  Artides  in  Periodical  Pub- 
lications receiTcd  in  the  War  Office 
for  the  year  1868.    2  copies. 

Secretary  of  SUUefor  War, 
lilGHTB.    The  Admiralty  List  of  Lights, 
corrected  to  Januair,  1868,  viz. : — 

1.  South  Africa,  East  Indies,  China, 
Japan,  Australia,  Tasmania,  and  New 
2eAland. 

2.  South  Americaandon  the  Western 
Coasts  of  North  America. 

8.  The  United  States. 

4.  West  Coast  of  Africa. 

5.  Coasts  and  Lakes  of  British  North 
America. 

6.  West  India  Islands  and  adjacent 
Coasts. 

7.  The  Mediterranean,  Black  Sea, 
4uid  Sea  of  Azof. 

8.  The  North  and  West  Coasts  of 
France,  Spain,  and  PortugaL 

9.  The  North  Sea,  Baltic,  and  the 
White  Sea. 

10.  The  British  Islands. 

The  Lords  Cotwrnuumers  qfike 

AdntiraUy. 

IiOSD,  W.  B.,  Esq.,  hp.  ILA.    Shifts  and 

Expedients  of  Camp  Life,  Trayels,  and 

Explorations.     Parts   1   to  4.     8to. 

London,  1868. 

TheAmihor, 

Haokat,  James,  Mr.    (pinions  of  the 

Press  on  the  Mackay  Ghm.    Pamph. 

8to.    2  copies.  The  Author, 

Madbab  Army. 

1.  Exercise  and  Field  MoTements  of 
the  Madras  Horse  Brigade,  1  toL 
8to.    Madras,  1841.    2nd  ed. 

2.  Lutmctions  in  Bepository  Exer- 
eiae  for  the  Madras  Begiment  of 
Artillery.    1  toL    8to.     1847. 

8.  Standing  Orders  for  the  Light 
GaTalry  of  the  Army  of  Fort  St  Qeorge. 
1  ToL    8to.    Madras,  1848. 

4.  Standing  Orders  for  the  Native 
In&ntry  of  the  Madras  Army.  1  toI. 
Bwo,    Madras,  1848. 

6.  Standing  Orders  for  the  Madras 
Iniopean  In&ntry.    2  toIs.    Madras, 
1849. 
▼OL.  XU. 


w 

6.  General  Regulations  of  the  Ma 
dras  Army.    1  toL     Madras,  1849. 
Lieut'Oeneral  J2.  Alexander, 
MAaNSTiOAL  and  Meteorological  Ohser- 
yations    made    at    the    Govemment 
Observatory,    at   Bombay,    in   1864 
FoUo. 

Secretary  of  State  for  India, 
Maltoit,  Captain. 

1.  Company  ManoBUTres.  3rd  ed. 
Pamph.    8yo.    London,  1867. 

2.  Compaq  and  Battalion  Drill 
Illustrated.  Pocket  Edition.  9th  ed. 
London,  1867. 

3.  Sinnott's  Catechism.  17th  ed. 
8yo.    London,  1867. 

Manual  of  Brigade  DrilL  8rd  ed. 
8to.    London,  1868. 

The  Author. 
Maitvsoript  (Signals)  for  the  Fleet 

OenercU  Fox, 
(List)  of  all  the  Ships  of  War  be- 
longing to  His  Majesty,  1665. 

The  Mev.  John  Squire. 
MrrTHSiLUvaBN  iiber  Gesenstande  der 
ArtiHerie  und  Kriegs-Wissenschaften. 
8to.    Wien. 
Nos.  6,  6,  7, 8,  for  1867. 
Nos.  1  to  8,  for  1868. 
Ditto,  Der  Ingenieur.    8to.    Wlen. 
Nos.  4  to  10  indusire,  for  1867. 
Nos.  1  to  11,  for  1868. 

The  AuHrian  MiniHer  at  War. 
Moody,  John,  Captain,    floating  Bat- 
teries,   Light    Ships,    Beacons,    and 
Lifeboats.     Pamph.     8to.     London, 
1867. 

AnoM/mouthf. 
Drawings  of  his  Floating  Fort  and 
Lifeboat.    8  Sheets. 

Hke  Author. 

MuBKBTBY  Instruction  in  the  Army. 
Annual  Beport  on  the  Instruction 
carried  on  at  the  Schools  of  Musketry 
at  £[ythe  and  Fleetwood,  and  of  the 
Progress  of  Muaketrr  Instruction  in 
the  Army  daring  the  year  ending 
81st  Maioh,  186/.  8to.  London, 
1867. 

Lieui,' General  JETajr. 

Napixb,  James  B.,  Esq.  Bemarks  on 
tiie  8rd,  13th,  and  14th  Articles  of  the 
Admiralty  Begulations  for  prerenting 
ColHoonsatSea.  Pamph.  8yo.  1867. 

The  Author 

. 

NoBLB,  W.  H.„  Capt,  B.A.,  M.A.,  &c. 
Description  of  Nares-Lears's  Electro- 
BalHstio  Apparatus   for  determining 
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the  Yelocitj  of  Projectiles.    Pamph. 
8to.    1868. 

Secretary  of  State  for  War. 
N0RMA>%  W.  H.,  Colonel,  C.B.    A  Lec- 
ture on  the  Belief  of  Lucknow,  de- 
livered at  the  Simla  Institute.  Pamph. 
8vo.    London,  1807. 

Meeere.  DaUon  and  Lucy. 

Norway.    Norge  fremstillet  i  Je^uinger 

med  oulyseude  Text  (lUnstrations  of 

Norwegian  Scenery).    Oblong  Folio. 

Christiania. 

Lieut.  JBonnevie,  Hoyal  Norwegian 
Chtards, 
Obsebyations  on  the  System  of  Promo- 
tion without  Purchase  in  the  British 
Army,  with  Suggestions  for  Improve- 
ment in  it.  Pamph.  8vo.  Calcutta, 
1868. 

The  Author, 
O'Bybxes'  MiHtary  Diary  for  1868.  8vo. 

The  Author. 
Owen,  C.  H.,  Lieut.-Col.  EJL.    Eeport 
on  Artillery.    Pamph.    8vo.    1868. 

The  Author. 
OsTEBBSiCHS  Kampfe  im  Jahre  1866. 
First  Volume.     8vo.     Wien,  1867. 
Second  Volume.    8vo.    Wien,  1868. 
Third  Volume  (two  parts).  8vo.  Wien, 
1868. 
PsOFOSALS  for  the  Simplification  of  In- 
fantry Drill.     By  J.  M.  A.  Macdonald, 
Lieut.-Col.    Edinburgh  Rifle  Volim- 
teers.     Pamph.     8vo.     1868. 

Capt.  Macdonald. 
Qfaritch's  Catalogue  of  Books,  1868. 
Bound.    8vo.     London,  18f>8. 

Mr.  Quariich, 
Rapport    du    D^partement    Militaire 
Federal    sur    sa     Gkstion    en    1867. 
Pamph.  Stcisx  Oovemment. 

Rked,  J.  Wyatt,  C.E.  The  Universal 
Signal  Book  and  Interpreter.  Pamph. 
8to. 

The  Author. 
Report  of  an  Inquiry  into  the  Con- 
nexion between  Strong  Winds  and 
Barometrical  Differences.  Presented 
to  the  Committee  of  the  Meteorological 
Oliice,  by  Robert  H.  Scott,  Director. 
Pamph.  8vo.     London,  1868. 

Board  of  Trade. 
Report  of  the  Museum,  Library,  and 
Park  Committee,  Salford. 

The  Swretary. 
Royal    Artillery.       Rumoured  Recon- 
struction of  the   Royal  Regiment  of 
Artillery ;  Remarks  on  the  Elementary 
Principles  connected  with  the  subject. 


By   a    Brevet    Lieat. -Colonel   BA. 
Pamph.  8vo.    London,  1868. 

Mr.  Sdward  StamUwu. 
Royal  Society.  Abstract  of  the  Papers 
porinted  in  the  Philosophical  Transac- 
tions of  the  Royal  Society  of  London, 
from  1800  to  1854.  6  vols.  8vo. 
London,  1832-54. 

John  Barrow,  E*q.y  F.B.S. 
Russian   Engineering    Journal.     Nos. 

4  to  12  inclusive,  for  1867.    8vo. 
BussLAN    Biilitary   JoumaL      Nos.  11 

and  12,  for  1867.    8vo. 
Retub  Maritime  et  Coloniale,  for  1868. 
8vo.    Paris. 

The  MiniHer  of  the  Marine  and 
the  Colonies,  Paris. 
Sailing  Directions  for  the  West  Coasts 
of  France,  Spain,  and  PortogaL    8vo. 
1867. 

For  the  South-East  Coast  of  Nova 
Scotia  and  Bay  of  Fundy.  8vo.   1867. 
For  the  West  Coast  of  Scotland. 
Part  I.    Hebrides.     8vo.     1867. 

The  Lords  Commis§ioners  of  the 
Admiraity, 
Saltage  Association,  Lloyd's.    Report 
on  Wrecking  in  the  Bahainas.  Pamph. 
8vo.    1868. 

7^  Assoeiaiifm. 
Shbapnsl,  Henry  Needham  Scrope. 
The  Humble  Petition  of  Henry  Need- 
ham  Scrope  Shrapnel,  to  the  House  of 
Peers  and  Lords.  Pamph.  8vo.  Sahs- 
bury,  1868.  The  Petitioner. 

Sproat,  Gilbert  M.  Scenes  and  Studies 
of  Savage  Life.  8vo.  London,  1868. 
Commander  J?.  Vemey,  B.X. 
Stewart,  R.  An  account  of  certain 
Experiments  on  Aneroid  Barometers, 
made  at  Kew  Observatory.  Pamph. 
8vo.     1868.  Anonymously. 

Strachan,  R.  Esq.  Principles  of 
Weather,  Forecasts,  and  Storm  Pro- 
vision. 2nd  ed.  Pamph.  8vo.  Lou- 
don, 1868.  The  Author. 
Swiss  Army.  R^glement  d'exercise 
pour  les  troupes  de  la  Confederation 
Suisse.     Pamphlets. 

1.  Ecolo  du  Soldat.   32mo.   Gen^ve, 
1868. 

2.  Ecole     du     Bataillon.        32mo. 
Geneve,  1868. 

3.  Service    de   Tirailleurs.      32mo. 
Geneve,  1868. 

4.  Ecole    de    Campagne.        32nio. 
Geneve.     1868. 

5.  Instruction   sur  la  connaissauce 
et  I'entretien    des   fusils  de  petit  ct 
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de  groB  calibre  tnmsfonn^  pour  se 
chareer  par  la  Culasse.  32mo. 
GenSye,  1868. 

6.  Ditto  ditto  Fusfl  Peabody. 
32mo.    Gbn^e,  1868. 

(The  whole  of  the  aboye  in  German.) 

7.  Bericht  uber  das  Schweizerische 
'Rmetir   Gewehr.     Famph.     Bragg, 

8.  Winkelried  Stiftung^  Yorlagen 
der  engem  CkmimisBion.  Pamph. 
4o.    Bern,  1868. 

The  Swiu  Qatfemment, 

Stxxs,    Colonel,     M.P.,    F.B.S.,    &c. 

Stonn  WaminsB ;    their  importance 

and    practicabSity.       Pamph.    8to. 

London,  1867. 

Analysis  of  the  Report  upon  the 
State  of  the  Empire  of  France. 
Ptonph.  8yo.    London,  1868. 

The  Author, 

Ths  Church  in  the  Army.    A  Letter  to 

the  Bight  Hon.  Sir  J.  S.  Pakington, 

Bart.,  by  an  Officer.    Pamph.    8to. 

London,  1868. 

Anonymouiljf. 
The   Byre    Defence  and  Aid   Funds. 
Pamph.    8yo.    London. 

Captain  Godwin, 


Ths  Scots  Magazine,  for  June,  1801. 

Pamph.    8yo. 

Lieut,  Douglass,  S7th  Regt. 
Thompson,  W.  S.,  Esq.    Two  Journeys 

through  Italy  and  Switzerland.    8yo. 

London,  1835.  The  Auihor. 

Tide  Tables  for  the  British  and  Irish 

Ports,  for  1868.    8yo.    1867. 
Tbetbltax,  Sir  Charles,   K.C.B.    The 

British  Army  in  1868.    Pamph.    8yo. 

London,  1868.  The  Author. 

TsiANGULATiON  du  Boyaume  de  Bel- 

gique.       Premiere    rartie.       Liyres 

2  et  3.    Bruxelles,  1867. 

Belgian  Minieter  at  War, 
Tyler,  Captain,  late  B.E.    Beport  on 

the  Grand  Trunk  Railway  of  Oinada. 
UinrsD  States  Nayt.    Report  of  the 

Secretary  of  the  Navy  in  relation  to 

Armoured  Vessels.     8yo.    Washing* 

ton,  1864.       Captain  J,  R,  BwmUon. 
Wabbbn,  Captain,  R.N.    A  Letter  to 

the  Secretary    of    State    for   War. 

Pamph.    8yo.    1868. 

Colonel  Stfkee,  M,P, 
Captain   Warren'^     Patent   Army 

Cooking    Apparatus.     Pamph.    Svo. 

London,  1868, 

Meter*,  Adame  4*  *Son, 


JOURNALS  AND  TRANSACTIONS. 


Inbtitutioits. 


AB80CIATI0N,  British.  Report  of  the 
87th  Meeting,  held  at  Dundee  in 
September,  1867.  8yo.  London,  1868. 

7^  AseocitMon, 

AssociATiox,    East    Ikdu.      Journal. 

VoL  n.    No.  1.  8to.    London,  1868. 

The  Aseociaiion. 
EiranmeB  Establishksnt,  Royal. 
Lectures.  Building  Materials,  deli- 
yered  at  the  Royal  Engineer  Estab- 
lishment  at  Chatham,  1867.  By  W. 
Dent,  Esq.  Pamph.  Folio.  Uhat- 
ham,  1867.    2  copies. 

Properties    ana  Characteristics   of 
different  kinds  of  Timber.    By  Thomas 
I'jaslett,  Esq  ,  Nayal  Architect.  Folio. 
Chatham,    1867.    2  copies. 
I.  Stress  in  Beams. 
n.  Continuous  Web  Girders. 
m.  Braced  Girders. 
lY.  Roofs.    Deliyered  at  the  Royal 
Engineer    Establisliment,    Chatham, 
Spring  Session,   1868.    By  W.  Caw- 
thome  Unwin,  Esq.   Folio.  Chatham. 


On  Electrial  Measurements.  Deli- 
yered by  Fleming  Jenkin,  Esq.,  F.R.S. 
18th  Feb.,  1867.  Written  by  Captain 
R.  H.  Stotherd,  R.E.  Pamph.  8yc. 
2  copies. 

Papers  of  the  Corps  of  Royal  En- 
gineers. Yol.  XYI.  New  Series,  8yo. 
Woolwich,  1868. 

The  Setahlithmeni. 
MsohavicaIi   EironrEERS,  Proceedmgs 
at  the  Paris  Meeting,  Parts  1, 11,  TLi, 
of  4th,  5th,  and  6th  June,  1867. 
Proceedings,  30th  Jan.,  1868. 

The  Instiimiion. 
Nayal   Architecis,    Transactions   of. 
VoLVm.  1867.    4to.   London. 

The  InstihUion. 
Royal,  of  Great  Britain,  Proceedings  of. 
Vol.  V.    Nos.  47  and  48. 

Report  of  the  Meteorological  Com- 
mittee of  the  Royal  Society  for  the 
year  ending  31st  December,  18671 
8yo.  London,  1868.  List  of  Mem- 
bers for  1868.  The  IneHUOion' 
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BozxLABTiLLEBT,Frooeedmg8of.   YoL 
y,  No.  12.  Vol.  VI,  Nob.  1  to  6. 

List  of  Service  Ordnance  and  Am- 
munition, April,  1868.  Single  Sheet. 
2  copies. 

TkeLuliiuiiim. 


SoTAL  NatiovaIi  Livb  Boat,  Journsl 
oil    Nob.  67,  68,  69,  70,  Vol.  VI. 

Annnal  Report  for  1868.  8f>o. 
London,  1868^  with  Liatt  of  the  Com- 
mittee.  Officers,  and  Contributors. 

Tk€  Lutiimium. 


Soonmxs. 


Anthbofologigal,  Bbtiew.     Nob.  18 
to  22.    8to.  The  Society. 

AvTiQUABiBS,  Proceedings  of .    VoL  UL 
Nos.  1  to  4.    Second  Series.    8to. 
VoL  3.    Nos.  3  to  7.    do.       8to. 
Vol.  4.    Nos.  1  and  2.  do.        8to. 

Arohsologia.  Vol.  XLT.  Farts  I 
and  n.  4to.  List  of  Members, 
1867.    Pamph.  The  Society. 

BOYAL,  Proceedings  o£   Nos.  96  to  104. 

Vol.  XVI.  No.  106.  Vol.  xvn. 

Beport  of  the  Meteorological  Com- 
mittee of  the  Royal  Societr  for  the 
year  ending  the  3l8t  December,  1867. 
8to.    London.    1868. 

The  Society. 
RoTAL,  of  Edinburgh,  Proceedings  oil 

Session  for  1866-67.    8vo.        

Transactions.  Part  III.  Vol.  XXIV. 
1866-67.     4to.  The  Society. 

RoTAL    AaBicuLTUSAL,     Joumal    of. 
VoL  IV.   Parts  I  and  II. 

The  Society. 


RoTAL  Ablatio,  Journal  ofl  Part  L 
VoL  m.    8yo.    London,  1867. 

The  Society. 

RoTAL  Asraoy  oiaoAi,  Memoirs  o£  VoU. 
XXXV  and  XXXVI.  4to.  Landoi, 
1867. 

RoTAL  Q-sooRAPHiOAii,  Prooeeding^  o£ 
VoL  Xn.  Nos.  1  to  6.     8to. 

Joumal  oil   VoL  XXXVII.     1867. 
8yo. 
Zoological  Soceett  of  London,  Pro- 
ceedings for  the  year  1867.    Ptai  IIL 
Syo. 

The  Sodelff. 
Transactions.    Parts   V,    VI,   and 
Vn  of  VoL  VI.    4to.     1868. 

Proceedings    for    the    year   1868. 
Parts  I  and  II. 

Index    to    Proceedings,    1848-60. 
Syo.    1863. 

The  Society. 


BOOKS  PURCHASED. 


Abbott,  James,  Captain  Bengal  Artil- 
lery. Narratire  of  a  Journey  from 
Heraut  to  Khiva,  Moscow,  and  St. 
Petersburgh,  during  tho  late  Russian 
Invasion  of  Khiva.  2  toIb.  8vo.  Lon- 
don, 1867.    2nd  ed. 

AcLAND,  J.  D.,  M.P.,  Lieut.  -  ColoneL 
The  j?rinciples  and  Practice  of  Vo- 
lunteer Discipline;  with  Proposals 
for  a  Reserve  Staff  Corps ;  and  a 
Reply  to  Captain  Phipps,  R.  A.  Pamph. 
8to.     London,  1868. 

AycELL,  S.,  68th  Regiment.  A  Circum> 
stantial  Journal  of  the  lone  and  tedious 
Blockade  and  Siege  of  Gibraltar,  from 
the  12th  of  September,  1779,  to 
3rd  February,  1783.  2nd  cd.  8vo. 
Liverpool,  1785. 

Anthsil  der  KdnigUch  Bayerischen 
Armee  am  Kriege  des  Jahres  1866. 
Bearbeitet     Tom    Oeneral  •  quartier  • 


meistcr-Stabe.    8vo.    Munchcn,  1868. 
With  Atlas,  elephant  folio. 

Almanac.  The  British  Almanac  and 
Companion  for  1869.  8vo.  London, 
1869. 

Alxanach  de  Gk>THA  for  1869.  32nio. 
Gotha,  1869. 

Bakeb,  Sir  Samuel.  The  Nile  Tribu- 
taries of  Abyssinia.  8vo.  London, 
1867. 

Besseb,  L.,  Brigadier  of  Prussian  Ca- 
yalry.  Die  Preussische  KavaUerie  in 
die  Campagne  1866.  8to.  Berlin, 
1868. 

Blanc,  Henry,  Dr.  A  Narrative  of  Cap- 
tivity in  Abyssinia.  8to.  London, 
1868. 

Blub  Book  : 

Return  of  all  Appointments  made 
on  the  Staff,  including  Mihtarr  Ap- 
pointments, at  the  Horse  Guaros  and 
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War  Office,  from  the  Year  1856  to 
1867,  inclusive.    FoUo.     1868. 

Copy  of  the  Beport  of  the  Com- 
miBsion  appointed  by  Treasury  Mi* 
nute  of  the  23rd  Noreraber,  1866,  to 
inquire  into  the  question  of  Accom* 
modation    of    Public    Departments. 
FoUo.     1868. 
BOBCEE,  Heros  Yon,  Chief  of  the  Staff  to 
General  Stuart.    Memoirs  of  the  Con- 
federate War  for  Independence.  2  toIs. 
8to.    London,  1866. 
BouBT-WiLLAUMSz,  Yice- Amiral  Comte. 
Tactique    Suppl^entaire   H   I'usage 
•  d'une  Flotte  Cuirass^.  Pamph.    8to. 

Paris,  1868. 
BoxTBiBNNE,  M.  FauTclct  de.    Memoirs 
of  Napoleon  Bonaparte.  2yo1s.  82mo. 
Edinburgh,  1831. 
BrcHAN,  Alexander,  M.A.  Handy  Book 
of  Meteorology.    8vo.    London,  1868. 
BlTBEB,  Peter.     Celebrated  Naval  and 
Military  Trials.    8va    London,  1866. 
Chesket,  Lieut.-Colonel  C.    C,  B.E., 
Waterloo  Lectures.    A  Study  of  the 
Campaign  of  1815.     8to.    London, 
1868. 
PsBBSTT*s  Illustrated  Baronetage,  with 

the  Knightage.    1868.    8vo. 
Dbniboic,  Q-.  J.,  Lieut.-Colonel.    Modem 
Cavalry  ;  its  Organization,  Armament, 
and  Fmployment  in  War.  8vo.   Lon- 
don, 18^. 
De  Boe,  Lord.     Memorials  of  the  Tower 

of  London.    8vo.    London,  1866. 
DiCET,  Edward.    The  Schleswig  •  Hol- 
stein  War.     2  vols.    8vo.    ^ndon, 
1864. 
DxnnnsBMLiNE,  James,  Lord.    Memoir 
of    Sir    Balph    Abercromby.      8to. 
Edinburgh,  1861. 
Dteb,  Thomas  H.,  LL.D.    Pompeii :  its 
History,  Buildings,  and  Antiquities. 
8to.     London,  1^7. 
EixwARDEs,  Major  H.  B.,  C.B.    A  Year 
on  the  Punjaub  Frontier.  2  vols.  8vo. 
1851. 
Ellis,  Sir  S.  B.,  K.C.B.,  Lieut. -Gheneral 
Boyal  Marines.    Memoirs  and  Service 
of.    Edited  by  Lady  Ellis.    8vo.   Lon- 
don, 1866. 
France,  Army  of  B€ponse  d*un  Officier 
Inf^rieure  h  T Officier  G^n^ral,  auteur 
de  TArmee  Fran9aiso  en  1867.    4th 
ed.    Pamph.    8vo.     Paris,  1867. 
Godwin,  Henry,  F.S.A.    The  English 
Archseologist's  Handbook.   8vo.  Lon- 
don, 1867. 
G-NSI8ENAU,  General  Coimt.    The  Life 


and  Campaigns  of  Field  -  Marshal 
Prince  Bliicher  of  Wahlstatt.  (Trans- 
lated from  the  German  by  J.  E. 
Marston,  Esq.)     8vo.    London,  1815. 

Gbbathed,  H.  H.,  Esq.  Letters  during 
the  Siege  of  Delhi.  8vo.  London, 
1858. 

GU8TAVT78  Vaba.  The  History  of.  8to. 
London,  1852. 

Haelittt  Society's  Publications.  The 
Philippine  Islands,  Moluccas,  Siam, 
Cambodia,  Japan  and  China,  at  the 
dose  of  the  16th  Century.  By  An- 
tonio de  Moija.  Translated  from  the 
Spanish  by  the  Hon.  H.  £.  J.  Stanley* 
8vo.    London,  1868. 

Hbkty,  G.  a.  The  March  to  Magdala. 
8vo.    London,  1868. 

HiBTOEiCAL  Becord  of  the  26th  or 
Cameronian  Begiment.  Edited  by 
Thomas  Carter.    8vo.    London,  1867. 

Jbbyis,  H.  Jervis  White,  Esq.,  BJL 
History  of  the  Island  of  Corfu  and 
Ionian  Islands.    8to.    London,  1852. 

Jomvi,  General.  Precis  politique  et 
militaire  de  la  Campagne  de  1815. 
8vo.    Paris,  1839. 

Kate,  John,  W.  The  Life  and  Cor- 
respondence of  Major  -  General  Sir 
John  Malcolm,  G.C.B.  2  vols.  8vo. 
London,  1856. 

Keene,  H.  George,  Bengal  Civil  Service. 
The  Moghul  Empire,  from  the  death 
of  Aurungzeb  to  the  overthrow  of  the 
Mahratta  power.  8vo.  London,  1866. 

EiKaLAEE,  Alexander  William.  The 
Invasion  of  the  Crimea ;  its  Origin, 
and  an  Account  of  its  Progress  down 
to  the  death  of  Lord  Baglan.    Yols. 

3  and  4.    8vo.    London,  1868. 
Lacon,  W.  Stirling.    The  Bule  of  the 

Boad  at  Sea,  or  the  Steering  and  Sailing 
Bulcs,  Papers  published  in  the  EcofUh 
mut,  and  the  Loss  of  Life  at  Sea, 
Pamph.  8vo.  London,  1868. 
Landolt,  H.  M.  F.  Capitaine.  Dio- 
tionnaire  Polyglotte  de  termes  tech- 
niques Militaires  et  de  Marine.  In 
Dutch,  French,  German,  and  English. 

4  Parts.    8vo.    Leide,  1865-68. 
Lecomte,  Ferdinand,  Colonel  F^d^rale 

Suisse.  Guerre  de  la  Prusse  et  de 
ritalie  centre  I'Autriche  et  la  Confi- 
deration  Germanique  in  1856.  2  vols. 
8vo.  Paris,  1868. 
Letinob,  Sir  Richard,  G.A.,  Bart.  His- 
torical Records  of  the  Forty-third 
Begiment,  Monmouthshire  Light  In- 
fantry, with  a  Boll  of  the  Officers  and 
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their  Serviees  from  the  Period  of  Em- 
bodiment to  1^  close  of  1867-    8f  o. 
London,  186S. 
I/XWAL,  L.,  Capitaine  de  fir^eate.    Prin- 
ciples dee  6TolatioiLa  naviiuiee  et  de  la 
tactique  dee  combats  de  mer  pour  lee 
flottes  cuirass^es  ^  helice.  8yo.  Pftris, 
1868.    With  Atlas.    Folio. 
liEWiN,  Thomas,  Esq.,  M.A.    The  In- 
vasion of  Britain  bj  Julius  Oesar. 
2nd  ed.    8to.    London,  1862. 
McQ-BEGOB,    W.    L.,    H.D.,    Surgeon 
1st  Bengal  Fusilien.    The  History  of 
the  Sikhs.    2  vols.    Lcmdon,  1864b 
HiiHAir,   D.  H.,    LL.D.,  Professor   of 
Military  Engineering  in  the  U.  S.  Aca- 
demy.   An  Elementary  CSourse  of  Mi- 
litary Engineering.  2to1s.  Svo.  New 
York,  1866-1867. 
Mahoit,  Lord.    Life  of  Louis  Pxinoe  of 

Cond^.    8yo.    London,  1861. 
Malcolm,  Sir  John.    Sketches  of  PeruL 

8to.    London,  1861 
Mabshmait,  John  Clark.    The  History 
of  India  from  the  earliest  Period  to  the 
dose  of  Lord  Dalhousie's  Administra- 
tion.   3  Tols.   8to.    London,  1867. 
MuLLiB,  Max,  M.A.,  Professor.    Lec- 
tures   on  the   Science  of  Language, 
Second  Series.    8yo.    London,  1864. 
Chips  from  a  German  Workshop. 
2  vols.    8vo.    London,  1867. 
Men  of  the  Time,  a  Dictionary  of  Con- 
temporaries.    11th  ed.     8?o.     Lon- 
don, 1868. 
Napoleon  I.  Correspondance  de.  Tomes 

23,  24,  and  26.    8vo.    Paris,  1868. 
Nichols,  Major  G-.  Ward,  A.-D.-C.  to 
General  Sherman.     The  Story  of  the 
Great  March.    8vo.     London,  1865. 
NOBMAN,  H.  W.,  Major  (Deputy  Adju- 
tant-General of  the  Bengal  Army). 
A  Narratire  of  the  Campaign  of  ike 
•  Delhi  Army.   Pamph.    8vo.    London, 

1858. 
NoBTON,  Charles  B.,  Lieut.-Colonel 
United  States  Volunteers,  and  Yalbn- 
TiNE,  W.  J.,  Esq.,  President  of  the 
United  States  Commission,  1866. 
Beport  to  the  Government  of  the 
United  States  on  the  Munitions  of 
War  exhibited  at  the  Paris  Universal 
Exhibition,  1867.  8vo.  New  York, 
1868. 
0*DowD,  J.  C.  Army  Beform.  A  feyr 
words  on  the  Purchase  System  and 
Begimental  Organization,  with  some 
practical  suggestions  for  their  improre- 
ment.    Pamph.   8to.    London,  1868. 


Olitib  and  Boyd's] 
8to.    1868. 

Pabu,  Yice-AminL  L'Art  Naval  i 
TExposition  UniyerBelle  de  Paris  en 
1867.  2iid  Part.  S¥0.  Pteis,  1868. 
With  Atlas.    Folio. 

Pabis,  F.  a.  Der  Felddienst  dsr  In- 
£uiterie.    16mo.     BreafaMi,  1868w 

Phipps,  B.  W.,  Gaptein,  RA.  Our 
Sham  Azmy,  aad  how  to  make  a  real 
one.    Pawph.    Svo.     London,  1868. 

Pbinsbp,  James,  F.BJ3.  Essays  <m 
Ladian  Anliquitiea,  Hiatorio,  Nomit* 
matic,  and  raksopmoAue;  to  which 
are  added  his  uaml  Tafalea.  Edited 
hy  Edward  Thomas.  2  toIs.  8vo. 
London,  1868. 

Bjjkbs,  Charles,  Esq.,  CJ3LL  The 
Englishman  in  Indian  8vo.  Tjondnn, 
1867. 

Bkbd,  E.  J.,  O.B.  Shipbuilding  in  Iron 
and  Steel.    8to.    London,  1869. 

Bboibtbb,  The  Aimnal,  iat  1867.  Sfo. 
London,  1868. 

BBeoLAXKHTO  D'Esercudo  e  di  Maaona 
per  la  Fanteria  Linea.  12iiio.  Tunn, 
1868. 

Bboulaziovb  for  the  Inatruction,  For- 
mations, and  Movements  of  the 
Cavahr.    Svo.    1866. 

BoYAL  Military  Academy,  Woolwich. 
Becords  of,  from  the  year  1741  to 
1840.     Folio.     Woolwich,  1851. 

BoTAL  Society.  Catalogue  of  Scientific 
Papers,  1800-1863.  VoL  1.  4to. 
London,  1867. 

SOOTT,  Sir  James  Sihbald  D.,  Bart.  The 
British  Army,  its  Origin,  Progress, 
and  Equipment.  2  vols.  Svo.  London, 
1868. 

The  Stateman's  Year  Book  for  1867  and 
1868.    2  vols.    Svo.    London. 
Ditto  for  1869. 

The  Victoria  Cross.  An  Official  Chro- 
nicle.    8rd  ed.    Sva    London,  1866. 

United  States.  Beport  of  the  Chief  of 
Ordnance,  October  23rd,  1866. 
Pamph.     Svo.     1866. 

Beport  of  the  Secretary  of  the 
Navy.    Svo.    Washington. 

The  Bebellion  Becord.  A  Diary 
of  American  Events.  Edited  by  Frank 
Moore.  VoL  XI.  Svo.  New  York, 
1868. 

Vesey,  Lient.-Colonel,  B.  A.  Questions 
and  Answers  on  Artillery  Subjects, 
Drills,  &c.  Pamph.  Svo.  Woolwich, 
1867. 

ViXTJ,    Auguate.     Histoire    civile    de 
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rArm^  oa  dos  Conditions  da  Servioo 
Militaire  en  France.  8to.  Paris, 
1868. 

Von  Scheliha.  Lieat.-C<^nel  Con- 
federate Army.  A  Treadse  on  Coast 
Defence ;  based  on  the  Experience 
guned  by  Officers  of  the  Corps  of 
Engineers  of  the  Armj  of  the  Con- 
federate  States,  and  compiled  from 
OfBcial  Beports  of  Officers  of  the  Nary 
of  the  United  States,  made  during  the 
late  North  American  War,  from  1861 
to  1865.    8yo.    London,  1868. 

Walkbb,  Captain  Eihnond,  It.B.  Mili- 
tary Elements.    Notes  fitun  Lectures 


addressed  to  Cadets,  Boyal  Military 
College,  Sandhurst.  8to.  London, 
1868. 

Wab  Office   List  and    AdministratiTO 

^  Directory  for  the  British  Army,  1868. 

*  8to.    London,  1868. 

WsLUKaTOK,  Arthur,  Field  Marshal, 
Duke  of,  'K.Qr.  Despatches,  Corre- 
spondence and  Memoranda  of.  Edited 
by  his  son,  the  Duke  of  Wellington, 
i.(3t,    YoLS.    8to.    London,  1868. 

WHrmNGHAic,  F.,  M%jor-Gbneral,  C.B. 
A  Memoir  of  the  Senrices  of  Lieut*- 
General  SirSamuelFord  Whittingham, 
K.C.B.,  &c.    8to.    London,  1868. 


FBBIODICALS   PUBCHASED. 


AuXH'B  iHDIAir  Mlllb 

AinrAi.n  bu  ComsBTATOiBB. 
AjnruAL  Bboibtxb. 

AXMT  LiBTS— HaBT'B. 

„       „       Monthly. 
Abtizan. 

ATHMNiBUlC 

Bnoinxeb. 

Oazbttis— Abict  and  Natt. 

Natal  and  Militabt. 

Unitnd  Sbbtiob. 

yOLUNTBSB  SeBYICX. 

WxLUNOTON  AND  Militabt 
Chboniclb. 
JoTnurAi»— Dx8  ABaon  Sf^cialbs. 

ds8  scixncss  militaibes. 
Woolwich. 
Kxllt'8  Fo8t  Offios  Dibictobt. 
Ls  Spictatbub  Militaibx. 
MAOA2INB8— London,  Edinbuboh,  and 

Dublin  PniLOflOPHiGAL. 


Natal 


Thx  GxHTLDCAH't. 

Mxchanicb'. 

COLBUBys    UnITKD    SBB- 
TIOB. 

Nautical,    and 
Chbonioli. 
Natt  Livt,  Quabtxelt. 

NoTBB  AND  QUBBIBB. 

BxnxwB— Edinbubgh. 

QuABTBBIiT. 
WbBTM  LN  Bl'JUL 
BbYUE  DBS  DEUX  MONDES. 

Statesman's  Yeab-Book. 

The  Lancet. 

The  Times. 

The  Natal  Chboiqcli. 

Thom'b  Irish  Almanac  .and  Oviioial 

D1BF.CT0BT. 
Timb'b  Yeab  Book  ov  Facts. 
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MAPS,  PLANS,  CHABTS,  SKETCHES,  &c. 


Presented. 


Ifew  Zealand.  Map  of  part  of  the 
Northern  Island  of  Kew  Zealand, 
shewing  the  Scene  of  the  Military 
OperaUons  of  1863-64.  1867. 
Abyssinia.  Boute,  Map  of  (BeTised). 
1868. 

Map  of  part  of  Central.    1868. 
Magdala.  Lithographic  yiewo£  2  copies. 
Ditto.    2nd  ed.    2  copies. 
Of  the  Capture  of  Magdala,  from  a 
Sketch  bj  Lieut.-Colond  A.  Baigrie, 
Assistant  Quartermaster-General. 

Of  the  Action  at  Arogee  on  the 
10th  of  April,  1868,  by  Lieut.-Colonel 


Lithographic  Plates  of  the  Manufac- 
tiiring  Departments  of  the  Bojal 
ArsemJ  at  Woolwich.    38  in  number. 

Selection  of  Photographs  of  Gims, 
Breech-loading  Small  Arms,  and  of 
Moncrieff's  Barbette  Gun-carriage, 
taken  at  the  Bo}ral  Arsenal  at  Wool- 
wich, 149  in  number. 

Secretary  of  Stale  for  War. 

Xarte  Yon  Sudwest  Deutschland.  25 
sheets. 


T<mographic  Map  of  the  South- West  of 
Germany.    25  sheets. 

Tke  Btgoarian  Oovenmenf. 
Charts,  42  in  number. 

Tke  Lards  CommUnomert  of  Oe 
AdmiraUy. 
Map  of  a  part  of  Yucatan.    1786. 

OeneralFos. 
Drawings  of  Captain  Fawcus'  Laaprored 
Pontoons,  arranged  to  pack  in  groups. 
1868.    2  copies. 

CafUdim  JPcNonu,  Dwriam 

Engineer  VoUmieen. 

Plate  illustrative  of  the  Nayal^  Catlais 

Exercise  (on  silk,  with  a  roller)!    [This 

plate  formerly  belonged  to  H.B.H.  the 

Duke  of  Clarence.]  Oeneral  Fiox. 

Photographs  taken  in  Abyssinia,  14  in 

number. 

S,S.  laeui.' Oeneral  Zord  Nofier 
of  Magdala^  0,C.B.,  G.C.S.L 
Painting  of  a  Panoramic  View  of  the 
Fort  of  San  Sebastian,  taken  in  1816. 
By  G.  Cumberland,  Esq. 

O.  Cumberland,  Esq. 


MAPS  PUBCHASED. 


Petcrman*s  Map  of  Abyssinia.     Gotha,      Duppel  and  AJsen. 
1868.  Berlin,  1867. 


Maps  of.     3  sheets. 
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■  USEOI. 


MILITARY. 


PrueiUed. 


Carter   and   Edward's   Breech -loading 
Bifle.       Mei9r»,  Carter  and  Edwardt, 
Butlej,  Breech-loading  Bifle. 

F,  Hutley,  Egq, 

1  Berdan  Breech-loading  Bifle,  con- 
rerted  solid,  front -hinged  Breech- 
block. 

2  Berdan  Breech-loadinff  Bifle,  Bussian 
bolt  Ghm,  front-hinged,  Breech-block. 

Colonel  Berdan. 

Wilson  and  Co.*8  Breech-loading  Bifle, 

bolt  system.  J.  Wilton  ^  Co. 


Series  of  Shrapnel  Shell  (whole  and  in 
section)  for  the  9,  8, 7-inch  and  64lrpr. 
Muzzle-loading  Bifle  Guns. 
DepoeUed  htf  7^  Secretary  of  Stale 
for  War. 

Sword  which  belonged  to  one  of  Ibrahim 
Pacha's  Caralry  on  his  retreat  from 
Syria,  procured  by  Commander  £. 
Ommanney,  BN.,  at  Bethlehem,  from 
an  Arab,  in  1841. 

SeaT'Admiral  E.  Ommanney ^  C.B. 


ABMS. 


Furehcteed. 


Caffire  War  Shield. 


Two  Assegais. 


TOPOGBAPHICAL    MODELS. 


Presented, 

Model  of  Jerusalem.    From  the  Surrey      Model  of  the  battle-fields  of  KdniginhofiV 
carried  out  by  Officers  of  the  Boyal  29th  and  30th  June,  1866.  Horizontal 


Engineers. 


scale 


By  the  Secretary  of  State 
for  War. 


S0.OOO* 

Modelled  and  presented  by  Mont,  JET. 
Wa^ger^  of  BerUn. 


Purchased. 

Model  of  the  Battle-field  of  Langinsalza,  27th  June,  1866. 

Do.  Battle-fields  of  Miinchengratz  and  Podol,  26th  and  28th  June,  1866. 

Do.  Battle-field  of  Gitechin,  29th  June,  1866. 

Do.         Battle-fields  of  Nachod,  Skalitz,  and  Schweinschaedel,  27th,  28th,  and 

29th  June,  1866. 
Do.  do.  Trautenau  and  Soor,  27th  and  28th  June,  1866. 

Do.  Battle-field  of  Kdniggr&tz,  3rd  July,  1866. 

These  Models  (horizontal  scale  ^^  \q^  ^^^  constructed  from  the  Mapa  of  th» 

Prussian  Staff*,  by  Mons.  H.  Walger,  of  Berlin. 
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MISCELLANEOUS. 


FreaeiUed, 


The  Pocket  Q-lass  of  Napoleon  L,  uaed 
bj  him  at  the  Battle  oi  Waterloo,  and 

g'vcn  to  Hugh  Duke  of  Northumber-^ 
nd  by  Sir  James  Wjlie,  Bart.,  Phj- 
sician-Q^neral  in  1815  to  the  Emperor 
Alexander  I.  of  BuBsia. 

JEleanoTf  Duchess  Dowager  of 
Northumberland. 
Three  Siege  Coins  of  Cattaro. 

Colonel  Angela. 
Stone  Cannon  Ball,  horn  Chateau  Gail- 
lard,  Normandy. 
Canibean  Arrow,  made  of  beefvrood, 


brought  firom  the  West  Indies,  1785, 
bj  Captain  Baldwin. 

Cyrus  Seddiu^t  JSiq. 

Metal  Imperial  French  Eagle,  picked  op 

on  the  field  of  Waterloo  immediat^j 

after  the  battle,  bj  the  orderly  of  & 

John  Hardinge. 

Jfr.  TT.  TwopeuMf. 
Bronze  Medal  of    Frederick,  Duke  of 
York  and  Albany. 

W.  A,  Brooks,  Esq.,  CJE. 
Patent  Zaaximaynr  or  filter. 
W.  B.Lord,Es%.^  hp.  M.A.,  ih^Iweentar. 


NAVAL. 


Presented, 


Model  of  a  Lifeboat-bridge,  for  troop  and 
passenger  ships  of  all  dasses. 

Copt.  W,  jar.  Hire,  B.N. 
Skeleton  Model  of  a  longitudinal  section 
of  the  yacht  Ccunbrian,  75  tons. 

Major  C.  Mansel, 


Model  iUnstrating  Grantham's  Plan  of 
Coppering  Iron  Ships. 

John  OratUJkam,  JSsq.,  CjE. 


Miscellaneous, 


Eat*s  Nest  and  Young.  The  nest  was 
set  on  fire  by  a  lucifer  match  ignited 
by  the  old  rat  as  she  worked  it  into 
her  nest ;  a  fire  was  nearly  caused 
thereby  on  board  H.M.  ship  ievenge. 
lAeut.  A.  JSr.  Oilmorey  R.N, 

A  Medal  struck  in  commemoration  of 


Lord  Howe's  victory  of  the  1st  June, 
1784.  Captain  Gardiner,  S.K 

SnufiT  Box  made  of  wood  fix>m  the 
Marif  Rose,  sunk  at  Spithead  in  1546. 
This  box  was  presented  to  Sir  John 
Barrow,  when  Secretary  to  the  Admi- 
ralty. J.  Barrow,  Esq.,  F.R.8, 


LIST  OF   MEMBERS 


EOYAL  UNITED  SERVICE  INSTITUTION, 


COXBICTXD  TO  IBB 


18T  JANUAEY,  1869. 


WHITEHALL   YAED,   LONDON. 
[APBH,  1869.] 


I 


OASBIBOM  AXD  BOWS, 

*rai«TKM  in  OBOIMAET  TO  HBft  KAJWTTr 

tT.  MABTIN'f  LAMB,  LOMDOK. 


LIST   OF   ANNUAL    SUBSCRIBERS. 


*  DetuxUs  Correspondimg  Member  of  Ooumeil. 


ABBOTT,  Sir  F.  CB.  Maj.-Gto.(ret.)  Beng. 

Engs.  Member  of  Goim.  of  Mil.  Edn.  (LL) 
Aberraombj,  Son,  John  Lieut.  Bifle  Bri- 
gade (12.) 
Alnnger,  Lobd  W.  F.  GoI.  S.F.Ghls. 

Aekers,  G.  H.  Ideut-CoL  Staffd.  Yeo.  Cay. 

late  Ideut.  B.  H.  Gde.  (12.) 
Adand,  F.  G.  I^ke       Lieut.  Bifle  Brigade 
•Adand,  T.  Xhfrke,  MP.  Lt.-CoL  Ist  Der. 

Bifle  Volunteers,  (1/.) 
Acland,  W.  A.  Dyke  Lieut.  B.N.  (11.) 

Adair,  Alex.  W.        Capt.  (ret.)  52nd  Light 

Inf.  (12.) 
Adair,  J.  W.  D.  Migor  (ret.)  Slat  Begt.  (12.) 
•Adair,  B.  A.  Shafto  CoL  Suflolk  Mil. 

Artillerr,  ADC.  to  the  Queen  (12.) 
•Adams,  Cadwallader     Col  49th  Begt.  (12.) 
Adams,  C.         Miy.  Instr.  Mil.  Hist.  B.  M. 

€k>lL,  Sandhurst  (12.) 
Adiuns,  £.  Ck>l.  Sec.  B.  M.  Asylum,  Chelsea 

(12.) 
Adams,  Fred.  Lieut.  H.M.  Bom.  Staff  Corps 
Adams,  F.  B.  Lieut.  Hon.  Art  Co.  (12.^ 
Adams,  Thomas  Capt  late  89th  Begt.  (12.) 
Adams,  W.  H.  CoL  late  unatt.  Prof,  of  For- 
tification at  the  B.  M.  Acad.  Sandhurst 

(12.  U.) 
Adderley,  Mylles  B.  B.  Capt  (ret.)  B.H.(Hs. 
Addington,  Mon.  C.  J.  Major  88th  Begt  (12.) 
Addington,  Mon.  Leonard  A.  Capt.  B.A. 
•Addison,  T.  CB.  Col.  2nd  Q.  By.  Bt  (12.) 
Adye,  John  M.  CB.  Col.  Boy.  Art.  (12.) 
Agg,  T.  F.  Capt.  (ret.)  16th  Lancers  (12.) 
Agg,  Wm.  Lieut-Col.  Slst  K.O.L.I.  (12.) 
Ainslie,  C.  P.  Maj.-Gbn.  Commanding 

the  Troops,  Barbadoes 
Ainslie,  Henry  F.       Col.  (ret.)  8drd  Begt. 

(12. 1#.) 
Airey,  SHr  Bich.  GCB.       Lt-Gkn.  Col.  7th 

Boyal   Fns.   Got.  and   Com.    in  Chief 

Gibraltar  (12.) 
Aitchison,  Sir  John,  GCB.  Gen.  CoL 

72nd  Hi^UandeiB  (12.) 
Aiiehison,  W.  CoL  Sco.  Fus.  Gds. 

Albemarle,  G.  T.  Eabl  of  Lieut-Gto. 

Aldridge,  B.        Cupt  late  60th  Boy.  Bafles 
Aldworth,  B.  W.   GsL  (nt)  7th  B^y.  Fui. 


Alexander,  Claud  Lieut-Col.  Ghwn.Gds.  (12.) 
Alexander,  G.  G.,  CB.     Major-Gen.  Boyal 

Marine  Art.  (12.) 
Alexander,  James  Miyor  General  H.M. 

Indian  Army 
Alexander,  Sir  J.E.         Colond  (ret.  h.  p.) 

Alexander,  J.  H.  I.,  CB.  Capt  B.N.  (12.> 
Allardioe,  G.  J.  C.  Lieut  60th  Begt.  (12.) 
Allen,  E.  M.  Lieut  2l8t  B.N.B.  Fus. 

Allinson,  A.  C.  Lieut  1st  W.  I.  Begt  (12.) 
AUix,  Noel  C.  Lieut  Qren.  oSb.  (12.) 

Ames,  H.  M.  Comet  late  Glouc.  Yeo. 

Ames,  Lionel  Lt.-CoL  late  Herts.  Mil.  (12.) 
Amiel,  F.  J.T.  Capt  9ih  Mon.  Bifle  Yob.  (12.) 
Amsinck,  William  Maior  late  58rd  Begt 
Anderson,  A.  MD.Insp.  Gen.  of  Hosps.  (11.) 
Anderson,  David  CoL  22nd  Begt  (12.) 

Anderson,  Qeo.  Dep.-Insp.  Gen.  of  Hospls. 

(12.) 
Anderson, W.CB.  CoL  (ret.) H.M. Beng.  Art. 

(12.) 
•Anderson,  W.  F.  Lt-CoL  H.M.  28th  Bom. 

N.L  (12.) 
Anderton,  W.  I.  Capt  Lane.  Hus.  late  17th 

Lancers 
Andoc,  Hilary  G.  Lieut.  B.N.  (12.) 

Andrews,  Wm.  Geo.  Lieut.-Col.  B.A.  (12.) 
Angelo,  E A..  EH.  EW.  CoL  kte  30th  Begt 

(12.) 
Angelo,  J.  A.  Lieut-CoL  "RJL  (12.) 

Annesley,  Hon.  Arthur       Capt.  (ret.)  Bifle 

Brigade 
Anstruther,  P.  R        Capt.  94th  Begt.  (II.) 
Anstruther,  Philip,  CB.  Maj.-Gen.  late 

H.M.  Madras  Art.  (12.) 
Anstruther,  Sir  Bobt.  Bart.     Lt.-CoL  (ret.) 

Gren.  Gds.  MP.   (12.) 
Arbuckle,  B.  H.  Yaughan  Lieut.-Gen.  (ret) 

B.A.  (12.) 
Arbuthnott,  H.  T.  Major  B.A.  (1^.) 

Archdall,  Merryn    Capt  late  6th  Drs".  M.P. 
Archer,  D.  CoL  late  H.M.  8rd  Bengal 

Europeans  (12.) 
Archer,  W.  H.         Mi^or  late  16th  Lanoeiv 
Arkwright,  A.  P.      Comr.  B.N.,  M.P.  ai) 
Arkwright,  F«cd.  "W.  Qv^^iAl^^  i^L 


LIST  OP   ANNUAL  BUBSGRIBEBS. 


•Armistead,  Set).  C.  J.  M.A.  Chap,   (ret.) 

E.N.  {11,) 
Armstrong,  C.  A.  Capt.  (ret.)  10th  Regt.  (IZ.) 
Armstrong,  J.  W.  CB.  Col.  unatt.  (IZ.) 

Armstrong,  Sir  W.  Geo.  CB.     lato  Engineer 

War  Depart,  for  rifled  Ordnance  (IZ.) 
Armytagc,  U.  Lt-Col.  Colds.  Q-ds. 

Arthur,  Thos.     Lt.-Col.  late  3rd  Drag.  Ods. 
Arthur,  W.  Stevens  Capt.  R.N.  (IZ.) 

Arthur,  Wm.  Comr.  R.N.  (IZ.) 

Anmdell,  Hon.  E.  J.  J.      Lieut  12th  Boy. 

Lancers 
Asliby,  Oco.  Aflhby  Capt.  lato  11th  Hussars 
•Ashley,  Lokd      Lt  CoL  Dorset  Mil.  M.P. 

(IZ.) 
Askwith,  W.  Harrison        Major.-Q^n.  R.A. 
Astley,  J.  Dugdale      Lt-Col.  late  Sco.  Fus. 

Gd*8. 
Atcherley,  W.  A.     Capt.  8th  or  King^s  (IZ.) 
Atchison,  T.         Lt-CoL  R.  Lane.  MiL  Art. 

late  R.A.  (IZ.) 
Atkinson,  John  Capt.  QuB.-Ma8ter  h.p. 

late  Ghr.  Ghrds.  (IZ.) 
Atkinson,   Richard     Lieut.-CoL  35th  Boy. 

Sussex  Regt.  (IZ.) 
Atkinson,  R.  H.  Lieut  14th  Regt.  (IZ.) 

Atkinson,  Thoa.  Capt.  (ret)  63rd  Regt. 

Aufrvro,  Qtio.        Capt  late  20tli  Light  Dn. 

(IZ.) 
Aylmer,  J.  E.  F.  Lieut  8th  or  King's 

Aynsley,  C.  M.  Capt  R.N.  (IZ.) 

Aytonii,  Jas.  Mi^or  h.p.  (unatt)  (IZ.) 

BACK,  Sir  George,  DCL.  FRS.  Adm.  (IZ.) 
Bacon,  H.  Commander  R.N.  (IZ.) 

Baifrric,  R.     Lieut-Col.  H.M.   Bom.   Staff 

Corps  (IZ.) 
Bailey,  Lucius  C.        Staff  Commander  R.N. 
Bailey,  William  Capt.  (ret.)  R.E.  (IZ.) 

Baillie,  Duncan  J.  LtCol.  R.  H.  Gds.  (IZ.) 
Baillie,  George  Clement  Col.  (ret)  R.E. 

Baillie,  Hugh  S.  Col.  (ret)  R.  H.  Gds. 

Baillie,  J.     Major  H.  M.  Bengal  Staff  Corps 

and  late  Lt-Col.  Turkish  Service  (IZ.  1*.) 
Baily,  T.  F.  Capt.  Kent  Art.  Mil.  (IZ.) 

Bain,  George  late  Dep.  Assist.  Com.  Gen. 
Baines,  Frank  Lieut.  18th  Huss. 

Baker,  Francis  B.  Assist-Surg.  Sco.  Fus.  Gds. 
Baker,  G.  A.  A.  Capt.  6th  Beng.  Cav.  (1.) 
♦Baker,  T.  D.  Major  18th  Roval  Irish  (IZ.) 
Baker,  T.  K.  Lieut,  (ret)  12th  Regt.  (]/.) 
Baker,  T.  R.  Major  late  7th  Fusiliers  (IZ.) 
♦Baker,  Valentine  Col.  10th  Huss.  (IZ.) 

Baker,  W.  E.  Maj.-Gen.  R.E.  Beng.  (IZ.) 
Baker,  W.  T.  Capt  12th  Regt.  (IZ.) 

Baker,  Wyndham  Col.  (ret.)  f.p.  R.A. 

Bale,  John  E.     Lieut  Ist  West  India  Regt. 

(li.) 

♦Bulcombc,  James  Capt.  and  Adj.  S.  Down 

Mil.  (1/,) 
Balders,  C.  W.  M.  CB.         Major-Gen.  Col. 

17th  Lancers  (IZ.) 

Baldv^-in,  Charles  F.       Lieut.  R.E.  Bomhay 

Baldwin.  F.  C.        Li«iit  Ceylon  Rifles  (IZ.) 

Balfour,  H.  L.  Capt  R. A.  (IZ.) 

BmlFour,  T.  G.  M.1X         Bep.  Ins]^  Qktsi.  oi 

HoBpo. 


Ballard,  John  Arch.  OB.  CoL  U. 

Bombay  (IZ.) 
Ballin,  Geo.     Qiuk-Mast.  Hon.  Art  Co.  (IL) 
•Bancroft,  W.  C.   Lieut. -Col.  16th  Regt  (It) 
Banister,  Thomas  Capt  late  15th  Kcgt 

Banks,  Chas.  Esq.  late  Asat  Sec.  Boy.  Ho^ 

Elilmainham  (IZ.) 
Barber,  Harby         Capt.  Leicester  MiL  kta 

H.M.  Madras  Army  (IZ.) 
Bark  worth,  Thos.       Lieut  2nd  Roy.  Sumy 

MU.  (IZ.) 
Banng,  Charies  GoL  Coldm.  GMl 

Baring,  Francis  Lt-CoL  Scots.  Fus.  6<k 
Baring,  J.  D'Oyley.  Major  107th  Regt  (U.) 
♦Barker,  G.  D.  Major  64th  Regt,  De^ 

Asst.  Qr.  Mast.  Gen.,  Portsmouth  (IL) 
Barker,  John      Capt  West  Essex  MiL  (12.) 
Barker,  John  B.  Capt  Ute  75th  B^ 

(IZ.) 
Bariow,  F.  W.  Lieat.  20th  Begt  (U) 

Barlow,  Henry  W.  Capt  late  R.S. 

Barlow,  Maurice  Lieai.-Gen.  CoL  Srd  WX 

-Regt. 
Barlow,  W.  R.  Cbpi.  R.  A.  (U) 

Barnard,  L.  H.  J.  Ensign  Bifle  Brigade  (U) 
Barnard,  W.A.M.  Lieut-Col.  96th  Ile^ 
Barnes,  C.  H.  Surgeon  Ute  H.K.LCS. 

Barnes,  C.  H.  Capt.  Boyml  Hone  Ait 

Barrett,  Saml.  Capt  3rd  Hoss.  (U) 

Barringer,  T.  S.  MD.    Suzg.  Hon.  Art  Ok 

(IZ.) 
Barrington,  J.  T.  Capt  B.A.  (IL) 

Barron,  Fenwick  Boyce     Lt-CoL  (ret)  Sid 

Dr.  Gds. 
Barron,  N.  J.  Lieut.  5th  Fus.  (IZ.) 

Barrow,  John,  FRS.         Capt.  36th  Loukn 

R.  Vols,  late  Admiralty  (IZ.) 
Barrow,  Knapp     Capt.  (unatt.)  27th  Beet 

(IZ.) 
Barry,  Philip  Ma]. -Gen.  RX 

Barstow,  T.  A.  A.  Lieut.  72nd  Highlrs.  (U) 
Barton,  William  Capt  late  Gren.  G(k 

Barwell,  W.  B.  B.  Capt.  62nd  Lt.  Iniantir 
Bassano,  Philip  H.  Esq.  late  War  Offiw 

Basevi,  C.  E.  Capt  R.A.  (U) 

Bassctt,  W.  W.  Capt.  (ret.)  56th  Regt.  (IL) 
Bastard,  Baldwin  J.  P.  Lieut,  late  9th  BegC. 
Bastard,  J.  Stokes  Lieut-CJcn.  (ret.)  RA- 
Bateman,  Richard  S.  Commander  R.N.  (It) 
Bates,  Henry  Major-Gen.  unatt  (1/.) 

Bateson,  Rich.  H.  Lieut-Col.  Ist  Life  Gd». 
Bathurst  F.  T.  A.  H.  Lieut -Col.  Own. 

Gds.  (IZ.) 
Bathurst,  Henry  Lt-Col.  late  Sco.  Fus.  Gd?. 
Batten,  John  Mount     Lieut  8th  or  Kine'» 

(IZ.) 
•Battersby,  J.  P.       'Major  3rd  Batt  COtk 
Royal  Rifles,  Asst.  Adj.-Gen.  East  Indieft. 
Battersby,  Rt.       Dep.  Insp.  Gen.  of  AncY 

Hosps. 
Battine,  W.  A.  Capt.  (ret.  h.p.)  17th  Lancers 

Adj.  Warwickshire  Yeo.  Car. 
Battiscombe,  W.  B.   Maj.  Olst  Hiehlds.  (IZ.) 
Baxter,  Stafford  Squire  Capt.  (retO  1st  War- 
wick Mil.  (IZ.) 

Tia-iX^l ,  C.  5 ,  1S(K\,  Va*A  <3l«Y,  of  the 
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U5T  OF  AJNNUAL  SUBSCBIBEBS. 


Bayly,  George  Cecil  Lieut.  B.A.  (1^) 

•Bayly,  Vere  T.  Capt.  64th  Begt.  (15*.) 
Baynes,  Geo.  E.  Lieut.-Col.  h.p.  unatt  {11.) 
Baynes,  B.  S.  Lieut.-CoL  unatt.  (1/.) 

Baynes,  Sir  B.  L.  KCB.  Admiral  (1/.) 

•Bazalgette,  S.  A.  Capt.  Boyal  Art.  (1/.) 
Beadnell,  H.  C.  T.  Lieut.  Boyal  Montgomery 

Bifles  Militia  (1^ 
Beadon,  O.  A.  Lieut,  B.M.L.I. 

Beale,  L.  Eiq.  late  StaJflT  Surgeon 

Beames.  P.  T.  Lieut.  11th  Begt.  (1/.) 

Beamish,  H.  H.  Capt  B.N.  (1/.) 

Beauchamp,  Sir  T.  W.  B.  P.   Capt.  Norfolk 

Bifle  Vols.  Ute  Maj.  Suffolk  Mil. 
Beaumont,  B.  H.  J.B.    Colonel  unatt  (11.) 
Becher,  A.  B.  Capt  B.N.  late  Hjdro.  Office, 

Admiralty 
Beckwith,  H.  J.  Capt  53rd  Begt  (1/.) 

Beckurith,  W.  KH.    Lieut-Gen.  CoL  14th 

Hussars 
Bedford,  G.  A.  Capt.  B.N.  (1?.) 

Belfield,  Edward  Lieut-Col.  B.E. 

^Bell,  J.  C.  Lieut.  53rd  Begt. 

Bell,  Bichard  Capt.  late  Hon.  Art.  Comp.  (1/.) 
BeU,  LTuden  Muor  1st  Batt.  6th  Begt.  (11.) 
^•Bell,  W.  H.  M.I).  Asst-Surg.  B.N.  {II.) 
•Bell,  W.  M.  Major  3rd  Huss.  (1/.  1*.) 

•BeUamy,  P.  L.  Capt.  66th  Begt. 

Bennet,  Thos.  Admiral  (1^.) 

Bennett,  W.  C.  Burlton    Capt.  (ret)  6th 

Begt.  {IL) 
Bent,  Charles  Lieut  B.A. 

Bent,  H.  W.  Lieut.  6th  Surrey  Art.  Vols.  (1/.) 
Bentinck,  A.  Carcndish         CoL  h.p.  I.F.O. 

DubUn  (1/.) 
Bentinck,  Sir  H.  J.  W.  K.C3.   Lieut-Gen. 

CoL  28th  Begt.  (1^) 
Bentinck,  H.  (X  A.  F.  W.  A.    Capt.  Coldm. 

Gds.  (1^) 
B^yon,  W.  H.      Lieut,  (ret)  23rd  B.  W. 

Fus.  (IZ.) 
Bemfoid,  D.  W.  Pack-,  Capt.  htte  B  Jl.  MP. 

(1/.) 
Beresfbrd,  E.  M.    Lieut.-Col.  Sco.  Fus.  Gds. 

(LI) 
Beresford,  G.  B.    Capt.  h.p.  7th  Fus.  (1^) 
Beresford,  Bt  Hon.  William        Major  late 

12th  Lancers  {IL) 
Berser,  Ernest  A.        Capt  10th  Begt  (11.) 
Berkeley,  G.  8.  Capt  Boy.  Engs.  (1/.) 

Bei^eley,  H.  F.  Comet  3rd  Huss.  (1/.) 
Bertram,  C.  P.    Lieut-CoL  (ret.)  41st  Begt 

(IL) 
Berthon,  Alderson  Lieut  Isle  of  Wight  Art 

Mil.  (i;.) 
Best,Thoinaa         Capt  late  Hampshire  MiL 

{II.) 
Bethune,  C.  B.  Drinkwater,  CB.  Adm . 

(10 

Bidder,  G.  P.  Lt-Col.  Eng.  Bailway  Vol. 

Staff  Corps  (1/.) 
Biddulph,  G.  H.  M«         Ens.  52nd  Lt.  Inf. 
Biddulph,  B.  M.    Capt  Denbigh  Yeo.  Car. 

late  Lieut  1st  Life  Gds. 
Biddulph,  Sir  T.  M.  E.C.B.  Miy'.-Gen. 

Biden,  John,  Capt  Hon.  Arty.  Co.  (1/.  U.) 
•Bigge,  T.  a  Miyor,  6th  Fus.  (1(.)  \ 


^iggCf  W.  M.      Lieut-Col.  Northum.  L.  I. 

Mil.  (1/.) 
Biggs,  James  Paymaster  B.N. 

BUlington,  G.  M.  Capt.  6th  Inns.  Drags.  (1/.) 
Binney,  C.E.  Lieut-Col.  lato  B.E.  {IL) 
Birch,  Thomas  F.  Capt  B.N.  (IL) 

•Birch,  W.  B.  Lieut.  H.M.  B.  S.  Corps 
Bird,  Edward  J.  Bear-Adm.  (it.) 

Biron,  Thomas  Viny.      Lieut.  4th  W.   I. 

Begt.  (1/.) 
Black,  Wilsone  Capt.  6th  Begt.  (IL) 

Black,  W.  T.  h.p.  Staff  Sureeon-Major 

Blackbume,  J.  Ireland        Lt.-Col.  4th  Boy. 

Lane.  Mil.  (IL) 
Blacker,  Wm.        Capt    (ret.)   12th  Boyal 

Lancers  (IL) 
Blackett,  C.  F.        Lieut.  Bifle  Brigade  (1^) 
Blackett,  C.E.   Lt-Col.  Coldm.  Guards  (1/.) 
Blackett,  E.  W.  Miyor  7th  Dcp.  Battn. 

Blackett,  B.  S.  Comet  Ute  6th  Dr.  Gds.  (1/.) 
Blair,  J.  Capt  B.A.  Madras  {IL) 

Blair,  Jas.  B.    Lieut,  (ret)  6th  Begt.,  Capt. 

and  Adj.  3rd  Adm.  Batt  Aberdeenshire 

Bifle  Vols. 
Blake,  Edgar  H.  Commr.  B.N. 

Blake,  G.  F.  Capt.  Boyal  Marine  L.  I.  (1/.) 
Blakeney,  W.  A.  F.  Lieut.  52nd  Lt.  In£ 
Bknd,  James  Fox  Capt.  76th  Begt.  (1^) 
Bland,  J.  Loftus  Lt  6th  Innis.  Drags.  (1/.) 
Blane,  Bobert,  CB.  Col.  unatt  {IL) 

Blane,  Seymour  J.  Lt-Col.  late  Bifle  Brigd. 

{IL) 
Blantyre,  C.  W.  Lord  late  Lieut.  Qren.  Gds. 
Blayney,  C.  D.  LoBD    late  Capt  80th  Begt 
*Blewitt,  Charies  Capt.  65th  Begt.  (1/.) 

Blockley,  John  Capt.  late  Hon.  Arty.  Comp. 

(1/.) 
Blomfield,  H.  J.  Capt.  B.N. 

Blood,  Bindon  Lieut.  B.E.  {IL) 

Bloomfield,  Hy.  Eeane  Lieut.-Gen.  CoL  64th 

Begt 
Bloomfield,  Sir  John,  ECB.    Lt-Gen.  Col.- 

Commt.  B.A.   (IL) 
Blowers,  W.  H.         Mi^or  H.M.  Bom.  Staff 

Corps  (1/.) 
Bluett,  W.  H.  P.  Gordon    Major  10th  Begt. 
BlundeU  -  Hollinshead  -  Blundell,    Bichard 

Major  Srd  Huss.  (1/.) 
Blythe,  J.  D.  Capt.  Paymr.  (ret.)  h.p. 

45th  Begt. 
Bogfaurst,  Edward  Lieut.  h.p.  B.A. 

Boileau,  A.  J.  M.  Col.  Boy.  Engs.  Mad.  (1/.) 
Boilcau,  J.  T.  FBS.   Maj-Gen.  (ret.)  Bengal 

Engrs.  (1^) 
BoUeau,  W.  S.  Capt.  h.p.  B.E.  (1/.) 

BoUnd,  B.  S.  Capt  late  59th  Begt 

Boldero,  H.  G.         Lt-CoL  late  3dth  Begt 

M.P. 
Boldero,  G.  N.   Lieut.-Col.  Utte  Depdt  Batt. 

Asst.  Inspr.  of  Vols. 
•Bolton,  F.  J.    Major  (h.p.)  late  12th  Begt. 

(1/.) 
Borough,  Sir  Edw.  Bi,  Dep.-Lieut  Co. 

Dublin 
Bosanquet,  C.  J.  Bear  Adm. 

•Boeanquet  G.  8.  Qoraa.  B..^ .  ^^bS^ 


LIST  OF  ANNUAL  SUBSCRIBERS. 


Bostock,  J.  A.       Surg.-Maj.  Sco.  Fas.  G^. 

(1/.) 
Boswell,  Geo.  L.  H.  Lieut.  Gren.  Gds. 

Boteler,  J.  H.  Capt.  R.N. 

Bourchier,  Claude  T.  W.  C  Lieut-Colonel 

h.p.  Kifle  Brigade 
Bousfield,  Henry      Surg,  (ret.)  Beng.  Army 
Bouverie,  Everard  W.  Gen.  Col.  15th 

Hussars  (11.) 
Bowden,  H.  G.         Major  (ret.)  22nd  Begt. 

(U.) 
Bowdich,  E.H.  S.  Lt.-Col.  H. M. 7tli Bomb. 

N.I.  (1/.) 
Bowdoin,  Jas.  Temple  Capt.  late  4th  Drag. 

Gds.  (1/.) 
Bowers,  £.  B.  S.  Lieut.-Gen.  (unatt.) 

Bowers,  Henry  Dep.  Comr.-Genend 

Bowles,  Sir  George  KCB.  G^n. 

Col.  Ist  W.I.B.  Lt.-Gk)v.  Tower  (1^.) 
Bowles,  B.  F.         Capt.  late  Boy.  Berks  MiL 

(m 
Bowles,  Sir  William,  K.C.B.  Admiral,  Vice- 

Adm.  of  the  United  Slingdom  (1/.) 
Bowly,  J.  D.  Lieut.  R.E.  (1/.) 

Bowyer,  Edward  Capt.  late  1st  W.  I.  Begt. 
Bowyer,  H.  A.  Capt.  (ret.)  10th  Huss. 

Boxer,  C.  F.  B.  Capt.  B.N.  (1/.) 

Boxer,  E.  M.  Col.  Boyal  Art.  Supt. 

Boyal  Laboratory,  Woolwich  (1/.) 
Boyce,  A.  W.  Capt.  late  34th  Begt. 

Boycott,  E.  £.  D.      Capt.  (ret.)  14th  Huss. 
Boyd,  A.  Major  late  11th  Begt.  (1/.) 

Boyd,  Jas.  P.      Capt.  Boy.  Can.  Bifles  (1/.) 
Boyle,  Alexr.  *    Capt.  B.N.  (1/.) 

Boyle,  E.  R.  Lieut.  Coldm.  Gds.  (1/.) 

Boylo,  Gerald  E.         Lieut.  Rifle  Brig.  (1^.) 
Boyle,  R.  H.  Capt.  R.N.  (1^.) 

Boyle,  Hon.  W.  G.      Lt.-Col.  (ret.)  Coldm. 

Gds.,  Lt.-Col.  2nd  Somerset  Militia 
•Boys,  Henry  Captain  R.N.  (1^.) 

Brabazon,  J.  P.  Capt.  Gren.  Gds.  (11.) 

Bracken,  R.  D.  C.  Major  2nd  Sikh  Inf.  {11.) 
Brackeubury,  C.  B.      Capt.  R.A.,  Assistant. 

Director  of  Artillery  Studies  (1/.) 
Brackcnbury,  Henry  Capt.  R.A.  Prof. 

in    Mil.    History,   Rov.   Mil.   Academy, 

Woolwich  (1/.) 
Bradford,  Ralph         Lt.-Col.  (ret.)  Gr.  Gds. 
Bradford,  Wihnot  H.  Col.  h.p.  Roy.  Canad. 

Rifles 
Bramston,  Thos.  H.  Lt.-Col.  Gr.  Gds. 

Brand,  H.  R.  Capt.  (ret.)  Coldm.  Gds. 

ill.) 
Brandling,  Charles      Lieut,  late  Gren.  Gds. 
Bravo,  A.  Capt.  Ist  W.  I.  Regt. 

Braybrooke,  S.  Lieut.-Gen.,  Col.  99th  Regt. 
Breen,  H.  Hagcrt,  Es^.  late  Administrator 

Govcrnmeut  St.  Lucia  (1/.) 
Brent,  H.  W.  Commr.  R.N.  (1/.) 

Bridge,  Cyprian  C«l.  (ret.)  58th  Regt. 

Bridge,  Cyprian  A.  G.  Lieut.  R.N  (1/.) 

Bridges,  E.  S.  Capt.  Gr.  Gds.  (1/.) 

Bridges,  W.  W.  S.  Commr.  R.N.  (1/.) 

Bridgford,  Robert  Lt.-Col.  Manchester  R,V. 

(U.) 
Bridgman,  J.  W.      Major  W .  Mid.  B..^  o\b. 
(U.) 


^ 


Bridport,  Tucoant 

Brien,  C.  B.  MD.  Den.  Iitfp.-GtL 

B.N.  (U  1#.) 
Bnggs,  John,  FBS.  Gen.     CoL  I3th  HJL 

Madras  N.L  (11.) 
Briggs,  John,  Capt.  82nd  Best.  (U) 

Bringhurst,  J.  H.         Major  late  90Ui  &q^ 
Brinjee,  J.  F.  Capt.  Ist  Kng.  Tower  Hnikt 

Vols.  (II.) 
Brisley,  W.  P.  Capt.  and  Paym.  Bi. 

(II.) 
Brock,  Thomas  S.  CB.  Bear-Adminl 

•Brodigan,  Eras.  Capt.  88th  Begt  (U) 

Broderip,  Edm.  lieut.  57th  Begt.  (U) 

Brooke,  E.  T.  Miyor  B^  (IL) 

Brooke,  H.  F.      Bt-Miyor  94th  Begt.  (U) 
Brooke,  T.  W.  L.  Lieut.  Boy.  Horse  CMs. 

(1^.) 
•Brooker,  G.  A.  O.  Capt.  B.N.  (U) 

Broughton,  W.  E.  D.  Major-Oen.  B£ 

(11.) 
Browell,  Langton  Capt  BJT. 

Brown,  A.  H.  Comet  (ret.)  5th  Diae.  Ode. 

(11.)  ^ 

^Brown,  C.  B.  Capt  8th  or  Kin^s 

Brown,  Fred.       Capt  3rd  BoTal  SorTlfiL 

(11.) 
Brown,  G.  A.  Major  H.  M.  Ist  B.  KX 

(U.) 
Brown,  J.  H.  Lieut  HJN.  Beserre  (U) 

Brown,  B.  A.  O.  Comr.  B.  5. 

Brown,  Thomas.  Chief  ^TigiTifCT  BJ. 

(11.)  ^^ 

Browne,  James  Capt  94Ch  Bsgt 

Browning,  M.  C.       Capt  87th  Boyal  Iruh 

Fus.  (1/.) 
Brownlow,  Son.  Edwd.  late  Capt.  Sco. 

Fus.  Gds.  Hon.  Col.  Armagh  Mil.  (1/.) 
Brownlow,  E.  F.       Lieut.  71st  Highld.  LI. 

(1/.) 
Brownrigg,  M.  S.        Lieut.  52nd  Light  Inf. 
Brownrigg,  Studholme,  CB.         Major-Gcn. 

Shomcliffe  (I^) 
Bruce,  A.  C.  Capt.  Qlst  Highlanders 

Bruce,  Edw.  J.  Capt.  KA. 

Bruce,  Harrey  J.  L.         Lieut.  Coldm.  Gds. 
Bruce,  Michael  Col.  Gren.  Od». 

Bruce,  Robert  Col.  (ret.)  2nd  Queen's  Roysls 

Asst.  Inspector  Reserve  Forces  (1/.) 
Bruce,  R.  C.  Dalrymple  Capt.  h.p.  8th  B«^. 

Staff  Officer  of  Pensioners  (1/^ 
Brumell,  William      Maj.  Paym.  25th  Rept. 
Brydon,  L.  A.  Capt.  late  74th  Highn. 

Buchanan,  D.  C.  R.  Carrick       Lt.-CoL  2iid 

Royal  Limerick  Mil.  (11.) 
Buchanan,  J.  R.  G-.        Lieut.  26th  Begt. 

(w.) 

Buckingham  and  Chandos,  Duke  of,  KG. 

Colonel  Royal  Bucks  Yeo.  (1/.) 
Buckland,  F.  T.  Esq.  late  Asst -Surg.  2nd  Life 

Gds.  (1/.) 
Buckle,  C.  H.  M.  CB.  Bear-Adm.  (1/.) 

Buckle,  C.  M.  Capt.  RN. 

Budd,  Ralph         Col.  ktc  14th  Regt.  LF.O. 

Belfast  (1/.) 
'BxAg.eT, CO.       Lveut.  4th  W.I.  Regt  (li.) 


U8T  OF  ANNUAL  BUBSCBIBEBS. 


Boiler,  0.  E. 
Boiler,  E.  W. 
Boiler,  P.  C. 
Boiler,  Reginald  J. 
Bollock,  C.  J. 


Lieot.  BjL 

lieot  (ret)  BJL.  (1/.) 

Capt  Coldxn.  Gds. 

Lt-Col.  Or.  (Hb. 

Comr.  R.N.  (1^) 


Bolwer,  E.  G.  CB.         CoL  (ret.)  2drd  Boy. 

Wei.  Fus.  AsBt.  Insp.  of  Yolonteers  (ll^. 
Bonbory,  Hen.  W.  CB.         CJoL  (ret)  24th 

Begt.  (1/.) 
Bonn,  Rich.  Capt  onatt.  CLl.) 

Bonjon,  C.  S.  Lieot  onatt  (IZ.) 

Borden,  Qeo.        Qr.  Master  (ret)  23rd  B. 

W.  Pus. 
BorgeM,  Ardwick    Capt  Qoeen's  Own  L.  I. 

m  (11.) 
Burgess,  C.  J.       Capt  late  Acyt  9th  Adm. 

Batt.  Lancashire  It.  Y.  (ID 
Burgess,  H.  M.  Lt.  B.  A.  Bengal  (IL) 

Buigess,  H.  W.    Capt.  kte  Q.  O.  L.  I.  MiL 

(1/.) 
Borgoyne,  Hogh  T.  I^.C.    Capt.  B.N.  (1/.) 
Bonrojne,  Sir  JohnPox,  BaH.,  GOB.    Field 

Mariihal  Col.  Comt  B.E.,  Constable  of  the 

Tower  (1^) 
BorgOToe,  B.  dho  H.  Q-.    Lieot  93rd  High- 
landers   (12.) 
Borke,  H.  P.  Capt.  8th  Huss.  (1/.) 

Burkinjoong,  H.  H.  Lieot.  (ret.)  12th  Bojal 

Lancers  (1/.) 
Borlton,  C.  E.  Lieut.  B.N.  (11.) 

Borlton,  Wm.  CB.  Col.  (ret.)  Bengal 

Army  (1/.) 
Bom,  John  M.  Capt  Boy.  Art. 

Bom,  Bobert,  Lieot-Gbn.  CoL  Comdt.  B.A. 

(1/.) 
Bomaby,  E.  8.  Lieut-CoL  Or.  Ods. 

Boniaby,  P.  O.      Capt  Boyal  H.  Ods.  (1/.) 
Bomaby,  B.  B.    Major-G^n.  late  B.A.  Col. 

Commt  Hanto.  MiL  Art  (1^) 
Bomand,  N.  Capt  Coldm.  Otda, 

•Bomell,  D.  O.      Major  16th  Lancers  (II.) 
BoraeU^E.  S.  P.  Lt.-CoL  Coldstream  Ooards 

(1/.) 
«Boraey,  H.  S.  S.  Maj.  Paym.  late  6th 

Dep.  Bn.  (IL) 
Borrard,  Sir  Cheo.  Sart.  Dep.  Lieot 

Hants  (i;.) 
Burroughs,  P.  W.       Lieot.-Col.  93rd  High- 
landers (IL) 
Bory,  W.  C.  YiflOOUirT        Capt.  late  Edm. 

Biile  AGL,  MP. 
Butler,  Henry,  Esq.  Admiralty  (IL) 

Bott,  T.  Bromhead        Col.  (ret.)  86th  Begi- 

ment  (12.) 
Bottanshaw,W.H.  Capt  Paym.  12th  Boyal 

Lanoers  (IL) 
By  ham,  W.  B.  Esq.      late  War  Office  (IL) 
Byng,  A.  M.  Capt  Oren.  GKls.  (1/.) 

Byng,  Mom.  H.  W.  J.  Maj.  WUts  Teo. 

Car.  Lieut-CoL  (ret)  Colds.  Ods. 
Byrne,  TjreH  M.  Lieut-CoL  late  Ist 

Boyals 
Byrne,  T.  E.  Capt  RA.  (IL) 

^Bythesea,  J.  S.  C.  WM.    Capt  B.K.  (IL) 


CABELL,  B. 
€kdeU,  Hum,  CT.C. 
Sta^rCarpe  (11) 


Colonel  B.A. 
Capt  H.M.'s  Beng. 


Cadogan,  Hon,  Oeo.  CB.  Maj.-Oen. 

•Cafe,  Haydon,  L.         Maj.  94th  Begt  (IL) 
Caffin,  Sir  James  C.  ECB.        Bear- Admiral 

(IL) 
Caldbeck,  William     Lieot  late   Limerick 

Mil.  (IL) 
Calderon,  C.  M.        Lieot  60th  Boyal  Bifles 

(IL) 
Caldwell,  W.B.  Lieot-Col.  late  76th  Begt. 

(IL) 
Calthorpe,  Son,  Somerset  J.  O.    Col.  6th 

Drag.  Cids. 
Cameron,  Sir  D.  A.  ECB.    Lieot-Gbn.  Col. 

42nd  Boyal  Highlanders  Oovemor  Boyal 

Mil.  College,  Sandhorst  (IL) 
Cameron,  Jno.  Col.  B.E.  (1/.) 

•Cameron, W.  Oordon  CB.       Col.  4th  Begt 

(1/.) 
Campbell,  Arch.  C.  Capt.  Lanark  Yeo.  Cay. 

late  Lieot.-CoL  Soo.  Pos.  Ods.  (1^.) 
Campbell,  C.  A.  Capt.  B.N.  (1/.) 

Campbell,  Doncan       Lieot.-Col.  h.p.  onatt 
Campbell,  Sir  Oeorge  Bart,  Capt.  Lanark 

Yeo.  Cay.  late  Ist  Drags. 
Campbell,  O.  H.  P.      Col.  late  Staff  Officer 

of  Pensioners,  h.p.  B.  Staff  Corps 
Campbell,  Hogh  Commr.  B.N.  (IL) 

Campbell,  Hon.  H.  W.     Lieot.-Col.  Coldm 

Ods. 
Campbell,  J.  A.         Lieut.  B.  H.  Art  (1^) 
*Campbell,  John  B.    Capt.  Hants  Art.  MiL 

(1/5 
Campbell,  Patk.  John  Capt.  B.H.A. 

Campbell,  Walter    Col.  kte  Staff  Officer  of 

Pensioners  (1/.) 
Campbell,  Walter  S.  Ens.  Bifle  Brigade  (1^) 
Campbell,  W.M.T.  Capt  B.E.  (1/.) 

Cannon,  B.  Lieut.-Oeu.  (1/.) 

Capel,  Sidney  A.       Col.  late  Staff  Officer  of 

Pensioners,  h.p.  51st  Light  Infantry 
Carden,  O.  M^or  5th  Pos.  (1/.) 

Carew,  Walter  P.  Capt  1st  Deyon  Yeo. 

Cayalry 
Carey,  Constantine  P.        Capt.  Boy.  Eng. 

(1/.) 
Carey,  Qeo.  Jackson,  CB.      Major-Gkneral 

Brigadier-G^eneral,  Aldershot  (1^) 
Carey,  T.  A.  Lt-CoL  H.  M.  Beng.  Staff 

Corps  (IL) 
Carey,  W.  N.    Lieot  21st  B.N.B.  Pos.  (IL) 
Cargill,  Sidn^  Lieot.  55th  Begt  (LL) 

Carington,  Mon,  W.  H.  P.       Capt  Ghren. 

Gkls.  M.P. 
Carleton,  Dodl^  W.  Col.  (ret.)  Coldm.  Ods. 
Carleton,  W.  H.  Capt.  21st  B.  N.  B.  Pos. 

(1/.) 
Carmichael,  J.  D.  CB.     CoL  94th  Bogiment 

Qr.  Master-Oen.  Soez  (IL) 
Cai^nter,  P.  8.  Dep.  Comr.  Oeneral 

Carpenter,  O.  W.  W.  Major  (ret)  d2nd  Lt. 

Inf.  (1/.) 
Carr,  Balph  Capt  h.p.  B.M.L.L  (1/.) 

Carriok,  S.  A.  Eabl  of    Capt  (ret)  Qreii. 

Ods. 
Carter,  H.  Bonham-  Ca?^,Oi\&siuQi^suV^X\ 
Carter,T.V?TeT^e.^,  Kftsiiu^ 

I  Carter,  5tio.  Ifl..      litf5aV..•0^,^aXft  KKv^a«i 
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LIST  OF  ANiniAIi  SUBSCBIBEBS. 


Cartwright,  H.  Col.  late  Gr.  ads.  M.P.  (21) 
Oartwright,  J.T.    Capt.  (ret.)  7th  Boy.  Fiw. 

(10 
Cartwright,  R.  Capt.  48th  Regt-.  (1/.) 

Case,  John,  Eeq.  Navy  Aeent 

Cassillis,  The  Eabl  of     Lieut  Coldm.  Gds. 

ill.) 
Casson,  B.  T.     Capt.  5th  W.  York  Mil.  (II.) 
Caukwell,  W.   Lieut.-Col.  Eng.  Railway  Vol. 

Staff  Corps  (1/.) 
Caulfield,  Alex.  Capt.  (ret )  Gren.  Ods. 

•Caulfield,  J.  A.     Major  Royal  TTyrone  Fua^ 

late  Capt.  Coldm.  Ghls. 
Cautley,  Henry  Lieut.  R.E.  (1/.) 

Carendiih,  Jas.  Charles       Capt.  (ret.)  R.A. 

(II.) 
•Cavendish,  W.  H.  F.    Lieut.-Col.  Commt. 

2nd  Derby  Rifles,  kte  52nd  L.I.         (1^) 
Chads,  Henry  Rear  Admiral  (11.) 

Chamberlain,  Sir  Henry  O.  R.       Capt.  late 

Hon.  Corps  Gent.-at-Arms  (1/.) 

Chamberlayne,  D.T.  Capt.  late  13th 

Hussars  (l^) 
Chamberlayne,  J.  Chamberlayne  Lieut. 

h.p.  R.A.  (1/.) 
Channer,  A.W.  Lieut,  late  2lBt  R.N.B. 

Fus.  (li.) 
Chaplin,  Edw.  Capt.  Colds.  Gds.  (11.) 

•Chapman,  A.  T.  L.     Capt.  34th  Regt.  (11.) 
Chapman,  Sir  F.  E.  ECB.     Maj.-Gen.  R.E. 

Governor  of  Bermuda  (1/.) 
♦Chapman,  W.  E.         Lieut.  Ist  Drag.  Gds. 

(11.) 

Chapman,  "W.  H.    Capt.  Leicester  Mil.  (1/.) 
Charlton,  T.  H.  Capt.  69th  Regt. 

Charteris,  Hon.  R.  Lieut.-Col.  (ret.) 

Sco.  Fus.  Gds. 
Chase,  C.  R.  Lieut.  2l8t  Huss.  (1/.) 

Chater,  Sidney       Surg.  London  Rifle  Brig. 

Vols.  (1/.) 
Chatterton,  Sir  James  Charles,  Bart.  XCB. 

KH.  Gen.  Col.  6th  Lancers  (1/.) 
Chatto,  W.  J.  P.         Ens.  23rd  Middl.  Rifle 

Vols.  (1/.) 
Chelmsford,  LoRD,  FRS.  late  Mid.  R.N.  (1/.) 
•Chermside,  H.  L.        Lieut.-Col.  R.A.  (1/.) 
Chesney,  Charles  Cornwallis  Lt.-Col.  R.E. 
Chesney,  F.  R.   DCL.  FRS.         Gen.  Col. 

Commt.  R.A.  (1/.) 
Chesney,  G.  T.  Major  Roy.  Eng.  (1/.) 

Chester,  C.  M.  Maj.  late  R.  Sussex  Art. 

Chetwynd,  Hon.  C.  C.  Capt.  (ret.)  10th  Reg. 

(1/.) 
•Chichester,  C.  R.  Lt.-Col.  (ret.)  13th  Dep. 

Batt.  (1/.) 
Chiclicster,   George    Maj.  lato    88th  Regt. 

(11.) 

Chichester,  Geo.  Lieut,  late  6th  Regt. 

Chichester,  H.  A.         Capt.  81st  Regt.  (1/.) 
Chichester,  H.  A.         Ens.  25th  King's  O. 

Bordrs.  (1/.) 
Childers,  J.  W.  Esq.         Dep.-Lt.  Yorkshire 
Childs,  James    Capt.  4th  Middl.  Rifle  Vols. 

(1/.) 
Chinn ,  Ed w.  Capt.  l^lVv  1Rep>\ .  V^l  -^ 

Chisholm,  A.  B.       Capt.  ^5t\i  "£..0 .  Botdw 


Cholmondeley,  Lord  Hy.    Dep.-LtlMbik 
ChriBtie,  Fred.  Gordon         Lieat.-Col.  (ici) 

late  Staff  Officer  of  PenBioneiv 
ChurdiiU,  C.  H.  S.       Iiieui.-€k>l.  h.  p.  M 

Royal  Rifles 
Clark,  A.  Major-Gen.   (ret.)  H.  M.  Midm 

Army  (11.) 
Clarke,  Andrew    Lieut. -CoL  It.E.,  IHreetr 

of  Engineering  and  Architeotnnl  Wofb, 

Admiralty  (1/.) 

Clarke,  0.  K.       late  Lieut.  2nd  West  Yoi 

Teomanry  Cayaliy  (li.) 
Clarke,  C.  M.  Capt  57th  Begt  (U) 

Clarke,  H.  S.  Capt.  Bojal  Art.  (11)  * 

Cbrke,  J.  H.  Courtney     jBns.  fth  Fus.  (U) 
♦CUy,  T.  8.        Capt.  lOSrd  Bor.Booi.  ?■► 

(1/.) 
Clay,  Wm.         Lt.-Col.  8th  Lan.  Ait.  Vck 

(1/.) 
Clayton,  Emilius     Capt.  late  Sco.  Fas.  Gds. 

(11.) 
Clayton,  F.  A.  T.    Lt.-OoL  Grm.  Gds.  (U) 
Clayton,  Fran.  S.      Liout.  Boyal  Navy  (lU 
Clayton,  J.  W.  Capt.  late  13th  Lt.  Dre.  01} 
CUyton,  V.  G.  Camt.  BJE. 

Cleather,  E.  J.  Lt.-Col.  h.p.  ILS.  Coips  (U) 
ClelandjWm.    Capt.  102nd  Boy.  Mad.  Fa. 

(11.) 
Clements,  Son.  C.  S.  Capt.  late  tifk 

Regt.  (1/.) 
aement«,  F.  W.  R.  Capt.  B.B.  (U) 

Clementson,  C.        Lieut.-CoL  lforthumbtf> 

land  Art.  MIL  (IZ.) 
Clerk,  H.  Col.  B.A.  Supt.  Boyal  Osr. 

Depart.  Woolwich  (1/.) 
Clerk,  John     Capt.  (ret.)  4th  Dr.  Gds.  (It) 
Clerke,  St.  J.  A.  KH.  Gen.  CoL  75tk 

Regt.   (11.) 
Clifford,  Sir  A.W.J.  Barf.  CB.  Admiral  (IL) 
Clifford,  R.  S.  C.         Col.  lat«  Gr.  CWs.  (U) 
Clifton,  Sir  A.  B.  GCB.  KCH.     Gen.  Col 

1st  Royal  Drags. 
CIItc,  E.  H.  Lieut.-Col.  Gr.  Gds.  (U) 

Clode,  C.  M.,  Esq.  Solicitor  to  the  War  Office     1 
Cloete,  Sir  A.  Josias,  KCB.  Lieut.-Grti. 

Col.  19th  Kegt.  (1/.) 
Clonniell,  J.  H.  R.  Earl  of    Comet  01ou<«- 

tersli.  Yeo.  Cav.    latt^  Lieut.  Ist  Life  Gds. 
Close,  Frederick  Capt.  B.A.  (1/.) 

Clowes,  G.  G.  Major  late  8th  Hoisan 

Cochrane,  Sir  Thomas  J.  GCB.         Adm.<rf 

the  Fleet  (11.) 
Cochrane  W.  M.  Lieut.-Col.  2nd  Adm.  Bstt. 

Surrey  Rifle  Vols.  Capt.  Ist  Lanark  Mil 

(II.) 

Major-Gen.  (ret.)  KL 

Capt.  B.A.  (U) 

Capt.  Boyal  Westmor 


Iiient.-C<d.  Iste 


Cockbum,  C.  V. 
Cockbum,  J.  E. 
Cockle,  G.   M.A. 

land  MU.  (1/.) 
Cocks,  Charles  Lrgon 

Coldm.  Gds.  (11.) 
Cocks,  Oct.  York       Major  (ret)  4th  K-0. 

Regt.  (1/.) 
Codd,  Edward  Bear-Ado. 

Codfvw^oxv,  SVr'5..5.tCB,       Admiral  (1/.) 


LIST  OF  ANNUAL  SUBSCBIBEB8. 


Codringion,  W.  Wyndham  Lieut  late 

17th  Lancers 
Ooe,  £.  O.  Lieut,  late  Edmonton 

B.  Eifle  Regt.  (1/.) 
^Coffey,  J.  A.         Capt.  let  Tower  Hamlets 

Engr.  Vols.  (1/.) 
Cohen,  Lionel  B.    Lieut.  Tower  Hamlets 

Engr.  Vols.  (1/.) 
C!oke,  J£<m.  E.  K.  W.  Capt.  late  Coldm.  Gds. 
Coke,  Hon.  W.  0.  W.         Lieut.-Col.  (ret.) 

Soo.  Fus.  Qds. 
Cole,  J.  A.  Col.  (ret.  h.p.)  15th  Regt. 

Cole,  J.  W.  Lieut,  h.p.  21st  R.N.B.  Fus.  (1/.) 
Colebrooke,  Sir  W.  M.   Gt.  CB.  KH.  Gen. 

Col.  Comm.  R. A.  {IL) 
Coles,  Cowper  P.  CB.  Capt  R.N.  (1/.) 

Coles,  W.  h.  Esq.  Pay  .-Gen.  Office  (1/.) 
Collen,  H.  H.  Lieut  R.A. 

C<^ey,  G.  P.    Major  2nd  Queen's,  Major  of 

Brigade  Western  District  (1/.) 
Colliu,  Geo.  Esq.  late  War  Office 

CoUins,  Caleb  Lieut.  Cape  M.  Rifles  (IZ.) 
Collins,  Wm.  Louis       Capt.  1st  Exeter  and 

South  Deron  Rifle  Volunteers  (1/.) 
CoUinson,  Richard,  CB.        Rear-Adm.  (1^.) 
•Collinson,  T.  B.        CoL  R.E.  (1/.) 

Collis,  W.  A88t.-Surg.  Roy.  H.  Art.  (IL) 
Colman,  G.  B.  T.  Lt.-Col.  late  unatt. 

Oolonib,  G.  T.  Lt-Qen.  CoL  4th  W.  I.  Regt. 

(1/.) 
Colomb,  J.  R.  C.      Capt.  Roy.  Marme  Art. 

(1/.) 
•Colomb,  P.  H.  Comr.  R.  N.  (11.) 

•Colthurst,  D.  L.  Major  17th  Regt. 

Colvill,  Hugh  G.  Capt  late  29th  Regt.  (1/.) 
Colrin,  W.  B.  Capt  7th  Roy.  Fus.  (1/.) 
•Comber,  H.  W.  Com.  R.N. 

Combermere,  Wellington  H.  S.  Viscouirr 

Col.  (ret)  7th  Dragoon  Gds.  (1/.) 
Oommerell,  J.  E.  CB.  tB-C  Capt.  R.N.  (1/.) 
Comyn,  T.  R.  Capt.  1st  Eng.  Tower  Ham- 
let Vols.  (1/.) 
Coney,  Biclmell       M&\ot  late  17th  Lancers 
Congrere,  William       Capt  (ret)  4th  K.  O. 

Regt 
ConoUy,  Jas.  CoL    Asst.  Quar.-Master-Gk^n. 

Aldershot 
ConoUy,  J.  A.  I^.C.  Lieut-CoL  ColdnL  Gds. 

(11.) 
Conway,  T.  S.  CB.  CoL  (ret.)  Gr.  Gds.  (IZ.) 
Conway,  W.  S.         Capt.  late  2nd  Life  Gds. 
Conyers,  Charles  E.  Lieut. -CoL  unatt.  (1/.) 
Conyngham,  Francis  N.  Mabqfib  of,  KP. 

GCH.  Lieut-Gen.  (1/.) 

Coode,  H.  Comr.  R.N. 

Cook,  Hemy  Major  100th  Regt.  (1/.) 

Cooke,  A.  C.  CB.  Lieut-CoL  R.S.  ExeeutiTe 

Officer  Topo.  Dept.  (IZ.) 
Cooke,  Thomas  C.  Lieut.  R.A.  (11.) 

Cooper,  Edw.  H.  Lt.«C(^.  (ret)  Gren.  Gds., 

MP. 
Cooper,  Egbert  W.     Capt.  2nd  W.  L  Regl . 

(II.) 
Cooper,  Henry        Major  late  Q.O.LI.  MiL 
Cooper,  J.  C.    Capt  (ret)  8th  or  King's  (1/.) 
Cooper,  W.  Cooper   Mt^.  late  Bedford  MiL 


Cooper,  W.  S.  Capt  RJ^. 

Coote,  C.  C.  Capt.  late  1st  Royals  (1/.) 

Corballis,  James  A.  Lieut.  98th  Regt.  (11.) 
Corballis,  J.  B.  Capt.  (ret.)  10th  Regt  (1/.) 
Corbett,  W.  A.  Capt.  62nd  Regt.  (l/.S 

Corkran,  C.  S.  Capt.  Gren.  Gds.  (1/.  It.) 
Comes,  J.  E.  Capt  R.E.  (IZ.) 

Corry,  Hon.  Henry  W.  L.   Capt.  Cold.  Gds. 

(II.) 
Corscaden,  John  F.    Capt.  Queen's  Weatr. 

Rifle  Vols.  (1/.) 
Cosby,  T.  P.  Capt.  14th  Regt. 

Costin,  C.  Capt  late  14th  Regt  (U) 

Cotes,  Charles  James  Lieut.  Gren.  Qda, 

Cottam,  (George  F.  Comm.  HJH.  (IL) 

Cotton,  Corbet  Major-Gen.  (unat.) 

Cotton,  Thos.  F.  Staff  Surgeon  h.p. 

Costello,  T.  M.  Surgeon  R.N.  (11.) 

Coulson,  J.  B.  B.  Capt.  (ret.)  Rifle  Brig. 
Couper,  H.  E.  Capt.  70th  Regt  (IL) 

Court,  H.  M.     Major  (ret.)  Madras  Army 
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Cowell,  Sir  J.  C.  KCB.  Major  R  J!. 

Cowper,  H.       Capt.  late  King's  German 

Legion 
Cox,  A.  C.  W.        Comet  12th  Roy.  Lancers 
Cox,  Francis  Edward  Major  R.E. 

Cox,  F.  K.       Capt.  late  25th  KO.  Bordis. 

(1/.) 
Cox,  B.  Sneyd  Major  Hereford  Mil. 

Craigie,  Sir  Patrick  E.  KCB.      Gen.  Col. 

55th  Regt  (IL) 
Cramer,  J.  H.  Lt.-Col.  (ret.)  Madras  Army 
♦Crauftird,  F.  A.  B.  Capt.  R.N.  (li.) 

Craufurd,  J.  R.  Lieut-Gen.  CoL  27th  Regt. 

(IQ. 
CraTen,  G«o.  £AXl<of    Capt.  Warwick  Tao. 

(U) 
Craren,  J.  A.  Lieut  late  Roy.  H.  Gds.  (IL) 
Craven, Wm.  G^rge  Lieut.  Gloucestershire 

Yeo.  Car.    late  Lieut.  1st  Life  Gds. 
Crawford,  Thos.  MD.  StaffSurg.  Major  (U) 
Crawfiird,  H.  P.  R.  F.     Capt.  Madras  Staff 

Corps  (U)    • 
Crawley,  H.  Owen      Maior-G^.  R.E.  (II.) 
Crawley,  Henry  Lt-Col.  (ret.  f.p.)  20th  Regt. 
Crawley,  T.  G.  Capt  8th  or  King's 

Crawley,  T.  R.    CoL  6th  Inniskilling  Drags. 

(IL) 
Creagh,  James    Major-Gen.  (ret.  h.p.)  86th 

Regt.  (IL) 
Creagh,  John  Capt.  5th  Nortbum.  Fus.  (II) 
Creagh,  W.      Major  H.  M.  Bombay  Staff 

Corpe 
Creed,  Henry  Lt.-Col.  1st  MiddL  Art.  Vols. 

late  Capt.  Bombay  Army  (IL) 
Cremorae,  Vesey  Lobd,  MP.    Capt.  Coldm. 

Gds.  (1/.) 
Creser,  Thomas  Com.  R.N.  (IL) 

Creyke,  A.  S.  Capt.  RJB. 

Crichton,  Eon.  C.  F.  Capt  Gren.  Gds.  (IL) 
Crickmer,  Charles  J.    Capt.  lata  DuriMili 

Art.  Mil.  (1/.) 
Crocker,  Henry,  M.D.    Surgeon  4th  lid, 

Hydnbad  Contingent  (1(.\ 
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LIST  OF  ANNUAL  SUBSCRIBERS. 


Croft,  W.,  Esq.  late  A88ut.-Acct.-G^ii. 

*Grofton,  Stephen  S.  L.  Capt.  B.N. 

€Tokat,Cba8.F.EBq.  Clerk  in  War  Office  {II.) 
Croker,  Wm.  Major  27th  Kegt.  (ll) 

Crombie,  T.  Major-Gten.  (unatt.) 

OroBse,  Joshua  G-.    Major  (ret.)  62nd  Begt. 

{II.) 

^Grossman,  William  Major  B.E.  (IL) 

Crowe,  S.  M.  Lieut.  Kent.  Art.  Mil, 

Crozier,  Bawson  J.  Col.  (ret.)  Bomb. 

Army  (IZ.) 
Crozier,  Bichard  Yioe-Adm.  (12.) 

Cruikshank,  A.  B.  Lieut.  B.A. 

Cruikshank,  J.  D.  Lieut  BE. 

Cubitt,  T.     Lt-Col.  Eng.  and  Bailway  YoL 

Staff  Corps  (12.) 
•Cuffe,  O.  W.    Capt  Bov.  Marine  Art.  (12.) 
Culpepper,  J.  B.    Capt  late  14th  Lt  Drags. 

(Ll) 
Cumberland,  C.  E.  Major  B.E. 

Cumberlege,  N.    Capt  late  B.  E.  Mid.  MiL 

•Cuming,  W.  H.  Com.  B.N.  (12.) 

Cuinming,  Wm.  Capt.  48th  Begt.  (12.) 

Cundell,  J.  P.  Lieut  B.A.  (12.) 

•Cuninffham,  A.  F.  Capt.  ISth  Light  Inf.  (12.) 

Cuningham,W.  J.  M.  V-C   Miyor  li.p.  Bifle 

Brig.  (12.) 
Cunningham,  H.  D.  P.     Pajmr.  (ret.)  B.N. 

(12.) 
Cunningham,  J.  W.  H.    Capt  late  2nd  Life 

Qds, 
Cunninghame,  J.      Capt  (ret.)  12th  Bojal 

Lancers  (12.) 
Cuppage,  Burke  Lieut.-G«n.  Col.Comt.B.A. 
Cure,  Alfred  C.     Col.  (ret.)  Gren.  Gds.  (12.) 
Cumie,  C.  T.  Capt  B,N.  (12.) 

Currie,  A.  D.  Lieut.  4l8t  Begt.  (12.) 

Currie,  M.  J.  Bear-Adm.  (12.) 

Currie,  Baikes  Dep.-Lt.  Warwickshire 

Curtis,  A.  C.  Comr.  B.N.  (12.) 

Curtis,  James  D.  Comr.  B.N.  (12.) 

Curtis,  Beginald  Lt.-Col.  B.A.  (12.) 

•Curtis,  Seymour  Comr.  B.N.  (12.) 

Curzon,  Hon.  E.  O.  Major  52nd  L.  I. 

Curzon,  Hon.  B.  W.  P.  CB.      Col,  h.p.  late 

Ghren.  Gds. 
Cust,  Hon.  C.  H.     Major  North  Salop  Yeo. 

Cav.  late  B.  H.  Gtls. 
Cust,  Henry  Francis         Capt.  North  Salop 

Yeo.  Cav. 
Cust,  John  Francis      Lt.-Col.  late  Gr.  Gds. 
Custauce,  F.  H.  Capt.  Gren.  Gds.  (12.) 

DACBES,  Sir  R  J.  KCB.  Gen.  Col. 

Comm.  B.A.  (12.) 
Dakyn,  J.  H.        Surg,  late  St.  Yincent  Mil. 

(12.) 
Dalhousio,  Eabl  of,  ET.  GCB.      late  Capt. 

79th  Highlanders 
Dahrmple,  Sir  H.  Bart.     Lt.-CoL  late  7lst 

Dalrymple,  J.  H.  E.  Maj.-G«n.  (ret)  Sco. 

Fus.  Gds.  (12.) 

Dalton,  Charles  Ma].-Gen.  BJL.  (12.) 

Palton,  0.  J.  Ma^or  Qren.  "B..\.  VM-^ 
IhJzeH,  M<m.  A.  A.  liiev\t.-Qre\i.  Co\. 

4601  Begt.  (12.) 


Dalzell,  B.  A.         Gapt  (ret)  Soo.  FuGdi 

(12.) 
Darner,  S.  L.  Dawson        Lieut  Donet  YeOb 

Car.,  Ute  Capt.  S.  F.  Ods.  (12.) 
Dames,  T.  L.  Cwt.  late  B  JL  (12.) 

Dampier,  C.  L.  M.      Knaign  25th  Begiiieot 

K.O.B.  (12.) 
Dangan,  Lord    Lt-Col.  (ret)  Coldm.  Qdi 
Darnel,  B.  H.  Capt.  18th  Bc^al  Ink 

Daniell,  C.  F.  T.  Lt-CoL  28th  Begt  (1/.) 
DanieU,  Henry  Col.  late  Coldm.  Gdi.  (U) 
DanieU,  John  M«or  late  6Gth  BEgL 

Darley,  W.  S.  Litot,  5th  Foabn 

•Darling,  Sydney  Kmot  9th  Foot  (U) 

Darroch,  D.  G.  A.  Major  Unat  (U) 

•Dartmouth,  Eabl  of        Oapi.  Sta£,  Siie 

Yols. 
•Daubeny,  A.  G.      Capt  7th  FosOiBn  (U) 
Daubeny,  E.        Capt  (reu)  58th  Bee.  (U) 
Daubeny ,  James  CB.  c3ol.  (ret)  GSiidSiiigt 

Assist-Insp.  Beserre  Forces 
Daubeny,  W.  A.  Capt  3rd  BuA  (12.) 

Daubuz,  J.  T.  Capt  KA.  (U) 

Dayidson,  C.  B.  T.  Capt  BJB.  Ql) 

•DaTidson,  D.  Major  (ret)  Bob. 

Army,  Lt.-CoL  City  of  Edio.  Yolrs.  (U) 
DaTidson,  Jno.  Suxg.  (ret)  Beng. 

Army  (12.) 
Darie,  Sir  H.  B.  Fergaaon,  Sari.  MP.  G«k 

Col.  78rd  Begt. 
Davies,  Francis  John    Qen.  Col.  67Ui  Bm^ 
Davies,  Qeo.  S.      Capt.  h.p.  6th  Dhrag.  Gok 

Adj.  Cay.  Depdt  Canterbury  (12.) 


Daviee,  Henry  F. 

Davis,  Hugh 
DaTison,  Sir  W.  KH. 

Queen's  (12.) 
Dawson,  Hon.  E.  S. 


Lieut.-Col.  B.E.  (1/,) 
Lt  72iid  Highlandcn 


Lt-Col.  Gien.  Gdk 

Commr.  BJf .  (IL) 
Lt..CoL  h.p.  Sod 

Lieut  RK.  (1/.) 
Dawson,  G.  A.  Lieut.  23rd  R.  W.  Fus.G'-) 
Dawson ,  Bob.  N.  Cap.    B.E.  (U) 

•Day,  H.  J.  Lt-Col.  H.M.  Bom.  Staff  Corw 
Dcane,  B.  M.  Mi^or  19th  Begt  (it) 

De  Bathe,  H.  Perceval  Major-Gen.  (11) 

De  Blaquiere,  Lobd       late  Capt  41st  Bcfft. 

(12.^ 
De  Butts,  J.  C.  B. 
De  Cetto,  M.  H.  E. 

(12.) 

De  Grey  and  Bipon,  Eabl  {2k) 
•De  Horsey,  A.  F.  B.  Capt  R.N.  (U) 

Do  Horsey,  W.  H.  Beaumont  Col 

Gr.  Gds.  (12.) 
De  la  Condamine,  T.  Capt.  h.p.  unatt. 

De  Lacy,  John  Col.  (ret.)  39th  Beet 

Denison,  G.  B.  Lt  E.  Kent  MiL  (U.) 

Denman,  Hon.  Joseph    Yice-Admiral  Com* 

mander-in-chief.  Pacific 
Dennis,  James  B.       Major-G^n.  (ret.)  BA. 
Denny  D'Arcey,  A.  Comr.  R.N.  (12,) 

•De  Bobeck,  Hastings  St,  J.       Comr.  BJi. 

(12.) 
Do  Bos,  Wm.  L.  L.  F.  Lord  Lt.-Gtm.  CoL 

4th  Husd.  (12.) 
Tie  ^«\kA,  ^ftdol^K,  CB.  CoL  (ret.  h.p.) 


LIST  OF  ANNUAL  SUBSCBOEBS. 


l>e  Teosier,  J.  F.  H.  Lieut.-Cobnel 

late  Inyalid  Depdt,  Chatham  {IL) 
Be  Thoren,  O.  W.       Lieut.  46th  Begt  (1/.) 
DereiellfT.  Josephus     Major-gen.  (ret.  f.p.) 

77th  Begt  (iL) 
Pewar,  J.  B.  J.  Lieut.  B. A.  (1  /.) 

De  Wintoii,F.W.  Qipt.  B.A.  hi) 

Be  Winton,  Walter  Capt.  late  Ist  Life 

0dB.  (IL) 
Be  Winton,  Wm.  Lt.-CoL  (ret.)  Bomb.  Army 

B'Eje,  W.  B.  Capt.  91it  Begt.  (II.) 

Bick,  Wm.    M.D.  Dept  InBp.-Qen.  Hoeps. 

at) 

Bickena,  C.  H.  Col.  B.A.  Beng.  (1/.) 

Bickenson,  P.  de  M.        Lieut.  Boj.  SuBtex 

L.  I.  Mil.  (IL) 
Biokenaon,  W.  Lieut.  lateB.E.  LYola.  (If.) 
Bickina,C.S.S.  Capt.UiteB.Sua8exL.I.Mil. 
*Bighton,  T.  D.    Capt.  Lond.  Bifle  Brigade 

Vola.  (11.) 
•Bigweed,  W.  H.        Miy.  Hants  Mil.  (II.) 
Billon,  Ho».  Arthur    Bep.-Lieut.  Co.  Majo 

(1/.) 
Billon,  H.  A.  Lieut.  Bifle  Brig.  (1/.) 

Billon,  Martin  Lieut.-Col.  Bifle  Brig. 

ADO.  to  ike  Queen  (II.) 
Bisney,  B.  J.        Capt.  Essex  Bifles  late  7th 

Fus.  (1/.) 
Bixon,  George        Lt.-Gen.  CoL  104th  Begt. 
Bixon,  John    Lt.-Col.  late  Gren.  Gds.  (1/.) 
Bixon,  John  Capt.  h.p.  unatt. 

Bixon,  Manlej  C.  M.     Lieut  8th  or  King's 

(1/.) 
Bixon,  Wm.  Manly  Hall       CoL  B.  A.  Supt. 

Boj.  Small  Arms  Factory,  Enfield  (1/.) 
Bobie,W.  A.   Capt.  (ret)  12th  Boy.  Lancers 

(II.) 
Bobson,  G.  Bear-Adm. 

Becker,  E.  S.       Dep.  Insp.-Gen.  of  Hosps. 
Boherty,  D.  H.  Capt.  3rd  Huss.  (1/.) 

Bolby,  J.  £.  A.      Capt  kte  N.  York  Bifles 

(iL) 
Bomrile,  Sir  Charles  C.  W.  Major  late 

Dublin  Co.  L.  I.  Militia 
Bomrile,  W.  Capt.  Worcester  Militia 

BomTiUe,  J.  W.  Col.  BJL  (II.) 

•Boorly,  M.       Capt.  Pavm.  4th  W.I.  Begt 
Bormer,  Hon.  J.  B.  J.        Capt.  Wurwicksh. 

Yeo.Car.  kte  Capt.  7Uh  lIiRlilrH.  (1/.) 
Borville,  John  W.  Cant  B.N. 

Boughty,  Chester  Capt.  and  Adjt.  Hereford 

MlL  (1/.) 
^BouffUss,  A.  K.        Lieut  57th  Begt  (1/.) 
Bouguw,  Henry  J.  Bear-AcUn.  (1/.) 

Bouglas,  Jas.  Stoddart  Com.  B.N.  (12.) 

Bou^las,  iSir  John,  KCB.         Col.  late  79th 

Highlanders 
Bouglas,  John,  CB.         Col.  h.p.  11th  Hus. 
Bouglas,  Bobert,  CB.  Gen.  BJL. 

Bouglaa,  Sir  Bob.  Percy,  Sari.       Lt.-Gen. 

CoL  98th  Begt  Lieut-Gh>T.  Cape  of  Good 

Hope  (1/.) 
BouglM,  B.  S.  S.       Lieut  late  60th  Boyal 

Bifles  a^) 
Bouglas,  ^Sir  Bobert,  .9ar/.    Capt  (ret)  57th 

Begta^) 


Douglas,  Sholto 
DowdesweU,  J.  M. 

Lancers 
Downes,  H.  F.  Esq. 
DowBon,  C.  S. 
Doxat,  Charles  J. 
Doyle,  C.  Hastings 


Capt  B.N.  (1/.) 
Capt.  12th  Boyal 

Army  Agent 

Major  3rd  Bufls  (II.) 

Lieut  B.N.  (1/.) 

Major-Gen.  Col. 


70th  Begt.  Lieut.-GoT.  Nova  Scotia 
<»Drake,  J.  Mervin  C.  Capt  B.E.  (1/.) 

Drake,  Thomas  George  Capt.  B.N. 

Drayson,  Alfred  Wilkes      Mi»or  B.A.  Prof. 

of  Surveying  Boy.  MiL  Acaa.  Woolwich 
Drew,  Andrew  Bear-Adm.  (1/.) 

Drew,  F.  B.  Miyor  8th  or  King's  (1/.) 

Drummond,  Alfr.  M.    Capt  late  Bilio  Brig. 

Drummond,  Edgar  A.  Lieut,  late  B.N. 

(11.) 

Drummond,  John      Lieut  late  10th  Huss. 

Drummond,  John  Gen.  (II.) 

Drury,  Byron  Capt.  B.N. 

Duberly,  Wm.     Capt.  (ret)  Gren.  Gds.  (1/.) 
Ducane,  E.  F.  Oipt.  B.E.  (1/.) 

Ducane,  F.  Msjor  (ret.)  B.E.  (1/.) 

Ducie,  Easl  of  Lord  Lieut.  Gloucestershire 

(II.) 
Dudgeon,  B.  C.  Migor  12th  Begt.  (1/.) 

Dufl*,  A.  M.     Capt  (ret.)  74th  Highh^  (1/.) 

Maj.  late  28rd  B.  W.  Fus. 


Capt.  B.E.  (1/.) 

Lieut.  B.N.  (1/.) 

Inspector-General 

Capt  24th  Begt. 
Capt.  BJL.  (1/.) 


Dufi*,  James 

(II.) 
Duff;  B.  w. 
Dufl^,  B.  W. 
Dumbreck,  Darid,  CB. 

of  Army  Hospitals 
Dunbar,  W.  M. 
Duncan,  Fras. 

Duncan,  P.  Capt  W.  Cork  Art.  Mil'. 

Duncombe,  Mam.  A.  Adm. 

Duncombe,  Son.  Cecil    Lieut.  Y'orksh.  Hus. 

Yeo.  Cav.    late  Capt  1st  Life  Gds. 
Duncombe,  C.  W.  Capt.  1st  Life  Gds. 

Duncombe,  George  T.  Capt.  late  16th  Begt. 
Dundaci,  Lawrence    Comet  Boy.  Horse  Gds. 

(1/.) 
Dundas,  P.  Cobnel  (ret.  f.  p.)  47th  Begt. 

(1/.) 
Dundas,  Thomas       Major  (ret.)  12th  Begt, 

(1/.) 
Dunlop,  Franklin,  CB.  Lieut.-Gen.  (ret  f.p.) 

B.A. 
Dunmore,  Earl  of        late  Lieut.  Sco.  Fus. 

Gd8.(l/.) 
Dunne,  S^kt  Hon.  F.  Plunkett,  Major-G^. 

unatt  Lt-CoL  Com.  Queen's  County  Mil. 

(1/.) 
*Dunne,  J.  H.  Licut-CoL  99th  Begt. 

Dunsany,  Edw.  LoBD  Bear-Adm. 

Dupui8,  Sir  J.  £.  KCB.       Lieut-Gen.  Col. 

Comt  B.A.  (1/.) 
D*Urban,  Wm.  J.  Major-Gen. 

CoL  107th  Begt. 
Durham,  P.  F.      Capt  lato  87th  Begt.  A^'. 

Boyal  Cardigan  Biflet 
Durie,  Charles  Majpr  usaUL« 

\     ^o\a.  i>^ 
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LIST  OF  AKNUAL   BUBSCBIBBBS. 


Durrant,  Chris.  B.      Oapt.  48ih  Begt.  (IZ.) 
Dynevor,  Q-.  R.  LoED    CoL  B.  Cannar.  Mil. 

ADC.  to  the  Quern  (II.) 
Dyson,  Edward       Major  late  Srd  Dr.  Gds. 

(1/.) 
DjBon,  J.  D.  Col.  late  3rd  Drag.  Qtb. 

EAST,  CecU  J.  Qipt.  4l8t  Begt.  (1/.) 

Eastwick,  W.  J.      Capt.  (ret.)  Bomb.  Army 

(11.) 

Eckford,  Bob.  Capt.  23rd  B.W.  Ftu. 

(11.) 
Eden,  diaries,  CB.  Yioe-Admiral 

Eden,  John,  CB.  Gen.  Col.  d4th  Begt. 

Eden,  J.  Capt.  late  14th  Lt.  Drags. 

Eden,  Wm.  Hassall  Lieut.-6K?n.   CoL  90th 

Light  Inf.  (II.) 
Edenborough,  Horatio  Major  late  W.  Essex 

MU. 
Edgar,  Joseph  Haythome    Lieut,  late  B.A. 
Edgoumbe,  Mon.  C.  E.  Capt.  Or.  Gds. 

(1?.) 
Edgcumbe,  Piers         Lieut.  3rd  W.I.  Begt. 
Edgell,  Hany  E.,  CB.  Bear-Adml. 

Edmeades,  H.  Capt.  B.A.  (1/.) 

•Edmonds,  Henry    Staff  Surgeon  B.N.  (1/.) 
Edmunds,  Charles  Bear-Adm. 

Edwards,  C.  A.  CB.  Mijor-General. 

Inspecting-Ghen.  of  Beomiting 
Edwards,  J.  B.  Major  B.E. 

Edwards,  Nathaniel  F.  Capt.  R.N. 

Edwards,  Peter  Lieut.-Gen.  (1/.) 

Edwards,  Son.  W.    Lieut.-Col.  Coldm.  Gds. 
♦Epjerton,  Caledon.  Bich        Col.  Dept.  Adj. 

Gt'ii.  to  the  Forces  (1/.) 
Egerton,  C.  R.  Capt.  R.N.  (1?.) 

•Egerton,  Hon.  Francis     Capt.  R.N.  ADC. 

to  the  Queen  (1/.) 
Egerton,  F.  P.  Capt.  R.N. 

•Egerton,  F.  W.  Lieut.  R.N.  (1/.) 

Egerton,  Sir  P.  de  Malpas  Grey,  Bart.  MP. 

FRS.  Lt.-Col.  Cheshire  Yeomanry  (1/.) 
Egerton,  P.  de  R.      Capt.  late  Coldm.  Gds. 

(II) 
Egerton,  Hon.  S.  J.  G.  Capt.  (ret.)  Ist  Life 

Gds. 
Egerton,  W.  W.  Lieut.  8th  or  King's 

Eplese,  Joseph  Capt.  late  Hon.  Art.  Co.  (1/.) 
Elcho,  Lord,  MP.   Col.  Lond.  Sco.  R.  Vols. 

(1/.) 
Eldcrton,  E.  H.  P.     Capt.  (ret.)  26th  Regt. 
Elderton,  Edw.  M.,  Esq.    lato  Hon.  Art.  Co. 

{V.  U.) 
Elgec,  C.  W.  Major  R.A.  (IZ.) 

Eliot,  Hon.  C.  G.  C.      Capt.  (ret.)  Gr.  Gds. 
Elkington,  A.  G.         Surg.-Major  Gren.  Gds.  I 
•Ellep,  W.  K.     Capt.  38th  Regt.  Dep.  Asst. 

Adjt.  Gon.,  Bengal  (1^.) 
Ellicombc,  Sir  Chas.  Greene,  KCB.       Gen. 

Col.  Commt.  B.E. 
Elliot,  George  Vico-Adm.  (1/.) 

EUiot,  Sir  W.  H.  KCB.  KH.      Lieut.-Gen. 

Col.  5l8t  K.O.L.I. 
JS:]]iof,77b».Charle8G.J.B.CB.     Viee-Adm. 
Ellis,  C,  J).  C.  Maior  (Ji.p.^  COtVi  ^Ro^ . 

Bifiea  (11.)  ^  ^    *niN 

EIUb,  C.  H.  Fairfax  Lieut.  B.. A.,  ^l.^ 


Capt.  lata  9th  Lmem  (U) 
Gi4pt.  lOUt  Boj.  Jki^ 


Ellis,  Fred. 
Ellis,  Nelson 

Fus.  (IL) 
EUis,  William  C^>i.  BH.  (U) 

EUis,  W.  B.  E.  Capt  Si. 

Ellison,  B.  G.  Major  (ret.)  9th  Lane.  (U) 
Elphinstone,  JSon,  J.  F.  B.  Lient^CoL  flat 

Fus.  Gds. 
Elphinstone,  John  Lt.-OoL  Staff  Corps  (U) 
Ehington,  F.  B.  OoLS^Bn|. 

Eh-ington,  W.  F.  Lt-CoL  latcSco.Fus.Q4. 
Elwes,  W.  C.  C.     Capt.  (ret.)  71st  Hi^  L 

Inf.  (1/.)  *-     V      '  ^-^ 

Elwyn,  Thomas  CoL  Commt  sai 

Superintendent  School  of  Qnnnrrj  (U) 
Enfield,  YiscomirT,  MP.         CoL  Edmoatoi 

B.  Bifles 
England,  Sir  Bich.  GKTB.  KH.       Gen-OoL 

41st  Best. 
England,  Bichd.  Lieat.-CoL  {ret.)  55th  Btft 

(II.) 
Enniskillen,  W.  W.  Eabi.  o^  FBS.  CoL  Fo' 

managh  Militia  (11.) 
Errington,  A.  C.     Maior-Gen.  (ret.f.pL)SU( 

K.O.  Lt,  Inf.  (U) 
Errington,  A.  J.  laeat.  BJf .  (U) 

Erskine,  J.  Elphinstone  Yioe-Adm.MP.(U| 
Espie,  Bohert,  Esq.  Suneon  SJT. 

*Espinasse,  James  W.  Major  12th  Be^  (U) 
Estridge,  Geo.  Lt.-Col.  St.  Kits  MiL  (U) 
Evans,  Sir  De  Lacy,  QCB.      Oen.  CoL  tU 

B.N.B.  Fus. 
Evans,  E.  T.  Ena.  66Ui  Begt  (U) 

Evans,  George  Vice-Adm.  (U) 

Evans,  H.  D.  Lieut  (rot)  10th  Huss.  (U) 
Evans,  John  Capt.  (ret.)  6th  Innis.  Dn.{ll) 
Evelegh.  G.  C.  Capt  h.p.  Bi. 

Ewart,  Henry  P.  Capt.  2nd  Life  Gdi. 

Ewart,  W.  S.  Lt-Col.  Gren.  Gds.  (U) 

Exeter,  Mabquis  of    Lt.-Col.  Northanuptan 

Mil.  A  DC.  to  the  Queen 
Eyre,  Henry  Lieut -Gen.  Col.  59th  Begt(U) 
Eyre,  Henry  R.         Capt.  Coldm.  Gds.  (I/.) 
Eyre,  iS*rVincent,KCSI.  CB.       Major-Gen. 

(ret.)  R.A.  Bengal  (1/.) 

FABER,  W.  Raikes  Major-Oenenl 

Fairfax,  T.  E.  Capt.  Gr.  CWi. 

Fairtlough,  J.  W.  Col.  (ret)  63rd  R«t 

Falls,  John  Paym.  8th  or  Kines 

Fanning,  John        Major  (ret)  f.p.  Ist  Wl 

R^gt. 
Fan  si  la  we,  Charles  CoL  RE. 

•Farquhar,  Arthur  Bear-Adm.  (IL) 

Farquharson,  Henry  Capt.  8th  or  King's  (U) 
Farquharson,  J.  R.    Lt-CoL  (ret.)  Sco.  ¥m. 

Gds. 
*Farqnharson,  M.  H.     Lieut.  R.M.L.I.  (1/.) 
Farrell,  J.  Sidney  Major  (ret)  BA. 

FarreU,  Sidney  B.    Capt-  B.  E.  Prof,  of  MiL 

Topography  Boy.  Staff  CoL  Sandhurst 
Farrington,  M.  C.       Capt  Slst  K.O.L.  Inf. 

(1/.) 
Fawcott,  R.  H.  Capt  33rd  Regt  (U^ 

¥ctt.Ttv\eN,^^Tl-Bx         Gaijt  (ret)  18th  Bor. 
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Fallowes,  Edward  Col.  late  11th  Hubs. 

Fellowes,  P.  H.  Col.  B.  Marine  L.l. 

IFenning,  S.  W.  Lieut. -Col.  unatt.  (II.) 

!FergUBon,G.  A.   Lieut.-Col.  (ret.)Gren.  Gds. 
ffoUiott^  P.  H.  Capt.  99th  Begt  (1/.) 

field,  .SsculapiuB,  Esq.        late  Hon.  Corps 

Gent. -at- Arms 
lield.  Rev.  E.  B.  BCL.     late  Act.  Chaplain 

to  the  Forces 
Field,  G.  T.  Lieut.-Col.  B.A.  (1/.) 

Field,  J.  W.  P.  ^    Capt.  Hon.  Art.  Co.  (1/.) 
Filgate,  T.  P.  H.  M.  Capt.  (ret.)  2nd  B.  N.  B. 

l)ragoons 
Filkin,  B.  MD.  Surgeon  kte  N.  Glouc.  Mil. 
FUmer,  Sir  Edm.  Bart,      late  Comet  Bojal 

East  Kent  Yeo.  Cay. 
Finch,  J.  W.  Capt.  B.N.  (1^) 

Finucane,  George  Col.  (ret.  f.p.) 

IKrebrace,  Frederick    Lieut.  Bo/.  Enu.  (1/.) 
Fisher,  A.  A'Court,  CB.      Lient.-CoL  B.E. 

(1/.) 
FiUgerald,  Charles,  C.P.  Lieut.  tt.N.  (1^) 
Fitzgerald^E.  Lieut.-Col. kte  98th  Begt. 
Fitzgerald,  M.G.  B.  Capt.  16th  Lancers  (11.) 
Fitzgerald,  P.  S.  Capt.  2nd  Boy.  Lane.  Bifles 
Fitzgerald,  C.  C.  P.  Lieut.  B.N.  (1^.) 

Fitzhugh,  H.  T.  Lieut.-Col.  B. A.  (1/.) 

Fitzjames,  Arthur  Chaa.  Major  late 

93rd  Highs, 
^tzroj,  LoBD  A.  C.  Lennox  Col.  unatt.  (1/.) 
Fitoroy,  C.  C.        Ci^pt.  68th  Light  Inf.  (1/.) 
Fitzroj,  Loud  F.  J.      Lieut.-Col.  late  Gren. 

Gds.  (1/.) 
Fitzroy,  Philip  Capt.  5th  Fus.  (11.) 

•Fitzroy,  BobertO'B.  Comr.  B.N.  (IZ.) 

Fletcher,  Alex.  Capt.  12th  Boy.  Lancers  (1/.) 
Fletcher,  Sir  Henry  Bart.  Major  Surrey  Eifle 

Tols.  late  Lieut.  Ghren.  Gds. 
Fletcher,  Henry  C.        Lieut.-Col.  Sco.  Fus. 

Gds.  (11.) 
Fletcher,  T.  C.  Capt.  B.A. 

•Flower,  Lamorock  Capt.  3rd  Boy.  8ur.Mil. 

(1/.) 
Flower,  Stephen    Lieut.  13th  Lt.  Inf.  (1^) 
Fludyer,  C.  Capt.  Gren.  Gds. 

Folch,  S.  V.    Lieut,  late  3rd  West  York  Mil. 

(11.) 
Foley,  Hon,  A.  F.  Col.  late  Gren.  Gds. 

Foley,  Son.  St.  Geo.  Gerald  CB.      CoL  h.p. 

44th  Begt.  (1^) 
FoUett,  B.  W.  Webb    Lt  Coldm.  Gdz.  (11.) 
•Fonblanque,  E.  B.  de  Asst.  Com.-€h»n.  (11.) 
Foot,  Alfred  G.  Lieut.  Boy.  Eng.  (1/.) 

Forbes,  J.  Lieut. -Col.  late  Coldm.  Gds. 

Forbes-Leslie,  Jonathan  Lieut.-CoL  late  78th 

Highlanders 
Forbes,  Stewart    Major  1st  Boy.  Surrey  Mil. 
Forbes,  Sir  William,  Bt.      B^jor  Aberdeen 

Bifle  Vols,  late  Lieut.  Coldm.  Gkls.  (1/.) 
•Forbes,  Hon.  W.  F.  Maj.  Leitrim  BiOps  (1/.) 
Ford,  Chas.  Erskine  Col.  Comg.B.E.  Canada 
Ford,  Edmund  Twiss  Major-Gcn.  (rot.)  B.E. 
Ford,  James  £.  CHipt.  Sco.  Fus.  Gds. 

FV>re8ter,  Hon,  H.  T.  Lt.-Col.  late  Gren.  (Hs. 
Forster,  B.  L.  Major  Boy.  Art. 

mmter,  F.  B.      Lt.-CoL  h.p.  4th  B.  I.  Dr. 

QtuurdB 


Forster,  J.  Fitz  E.      Lieut.  4th  W.  I.  Begt. 
Forsyth,  James  Lieut.  H.M.Beng.StafTCorps- 
Fortescue,  Francis  Capt.  late  Sco.  Fus.  Gds. 
Fortescue,  H.  G.       Capt.  (ret.)  Coldm.  Gds. 
FosbeiT,  Geo.  V.  I^.C.    Major  H.  M.  Bengal 

Staff  Corps  (1/.) 
Fosbory,  W.  T.  E.  Capt.  h.p.  77th  Begt. 

(1/.) 
Fowler,  G.  C.  Commr.  B.N. 

Fowler,  Bobert  Dashwood  Capt.  B.N. 

Fox,  Augustus  H.  Lane  Col.  h.p.  Gren. 

Gds.  (1/.) 
Fox,  Edwin  Lieut.  Hon.  Art.  Co. 

Fox,  J.  T.  B.  Lane    Capt.  (ret.)  Greu.  Gds. 

(1/.) 
Fox,  Maxwell  Commr.  B.N.  {\l.) 

Frampton,  W.  J.  Capt.  69th  Begt.  (11.) 

Frank,  P.  kte  Assist.  Stafi'  Surg. 

Frankhmd,  Colyill     Capt.  103rd  Boyal  Bo. 

Fus.  (1/.) 
Franklen,  C.  B.  Capt.  Boy.  Art. 

Eraser,  Hon,  Alex.  E.   Lt.-Col.  late  Sco.  Fu8. 

Gds.  (11.) 
•Fraser,  J.  Keith       Capt.  Ist  Life  Gds.  (li.> 
Eraser,  James      Col.  late  72nd  Higbrs.  (1/.) 
Fraser,  Thomas  Vicc-Adm.  (1/.) 

Fraser,  W.  Col.  unatt.  (1/.) 

Eraser,  W.  J.  Lieut,  late  1st  Tower  Hamlets 

Eng.  Yols.  (1/.) 
Frederick,  Charles  Vioe-Adm.  (IZ.) 

Frederick,  Sir  B.  Bt.  Lt-Col.  late  2nd 

Sur.  Mil.  (11.) 
Freeland,  Bussell  G.      Ens.  (ret.)  4th  K  O. 

(11.) 
Freer,  C.  T.  Lieut,  late  7th  Fus. 

Freese,  J.  N.  A.  CB.  Maj.-Gei).  (ret. f.p.)  B.A, 
Freeth,  Walter,  Esq.     Com.-in-Chiefs  ofBoe 

(10 
Fremantle,  A.  J.      Lieut -CoL  Coldm.  Gds. 
Fremantle,  Sir  Charles  Howe,  GCB.    Adm. 
Fremantle,  E.  B.  Capt.  B.N.  (11.) 

Fremantle,  Fitzroy  W.    Capt.  Coldm.  Gda. 
.    (1/.) 
Fremantle,  J.  C.  S.  Lt.  (ret.)  2nd  Life  Gdz. 

French,  II.  J.  Major-Gen.  Col.  80th  Begt. 
French,  P.  T.  Lt.-Col.  (ret.)  Bomb.  Army 
Frobisher,  W.  M.  Capt.  34th  Begt.  (IZ.) 
Frome,  Edw.  Major-Gen.  B.E.  \ll.) 

Fujrion,  Edw.  Major  unatt.  (1/.) 

Fuiford,  Wm.  Major  (ret.)  B.A. 

Fuller,  F.  G.  A.  Capt.  B.  H.  Gds. 

Fullerton,  A.  G.  Major  late  2nd  Life  Gds. 
Fulton,  J.  J.  Major  H.M.  Mad.  Staff  Corps 
Furlong,  (Jeo.W.  Capt  21st  B.N.B.  Fus.  (U> 
•Fvers,  Henry  Thomas        Major  h.p.  B.A. 

Col.  E.  and  N.  York  Art.  Mil.  (1/.) 
•Fyers,  W.  A.  Col.  Bifle  Brig.  (IL) 


GAGE,  E.  Miyor  late  Sco.  Fus.  Gds. 

Gage,  Hon.  E.  T.  CB.      Col.  Boy.  Art.  (U.) 
Gage,  Hon.  H.  E.  Hall  Lieut-Col.  B.  Sussex 

L.  I.  Mil  (1/.) 
Ghkge,  VwcoorT      Major  late  Sua.  Mil.  (1/.) 
Gahan,  Henrj  CqV.  Vb\^  'o-Ctv^  .V  .'^Lts^. 

Ga\\)Tn\l\i, \y .  ^^x.^'Csi^.V.X.  ^^^ 


\ 
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Chiton,  Douglas,  FBS.  -  Capt.  (ret.)  B.E 
Assist.  Under  Secretaiy  of  State  for  War 

Gambler,  Gloucester,  CB.  Col.  Deputy  Adju- 
tant-General E.A. 

Oamble,  D.  J.  Col.  (h.p.)  4tli  King's  Own 
(IZ.) 

CkmmeU,  A.  Lieut.-Col.  46th  Beet. 

Gammell,  J.  H.  H.        Caj^t.  9th  Eeet.  (ll) 

Gandj,  F.  Brandreth  Lieut.-Col.  late  B. 
Cumb.  Mil. 

Gardiner,  T.  Esq.  hite  Purser  H.E.I.O.S. 
(11.) 

Gardiner,  W.  Commr.  B.N. 

Gardner,  G.  H.  Capt.  B.N.  (11.) 

Gardner,  B.  O.  Lieut.-Col.  ILM,  Mad.  Army 

(1/.) 
Gardner,  W.  B.         Major-Gen.  (ret)  Boy. 

Art.  (1/.) 
Gardyne,  C.  Greenhill         Lieut.-Col.  (ret.) 

Coldm.  (Hs.  (1/.) 
Gkrforth,  E.  St.  John  Com.  B.N.  (1/.) 

Garlick,  J.  W.  Capt.  106th  Begt. 

Garlies,  Alan  P.  Lobd      Capt.  B.H.  Gas. 

MP. 
Gamham,  B.  E.  W.       Capt.  6th  W.  York 

MiUtia  (1/.) 
G-amett,  A.  P.  Capt.  11th  Hussars 

Garratt,  J.  A.  T.  Capt  Grcn.  Gds.  (11.) 

Garratt,  Francis    Lieut.  Koy.  1st  DevonYeo. 

Car.  late  Capt  3rd  Drag.  Gds.    (1^.) 
♦Garsia,  M.  C.  Lieut  66th  Begt  (1/.) 

Garstin,  B.  L.  Lieut.-Ghn.  (ret)  B.A. 

Garyock,  Sir  John,  KCB.  Major-G^n.  Comg. 

Northern  District 
Gascoigne,  Chas.  Lieut.-Gon.  Col.  89th 

Begt.  (1/.) 
Gascoigne,  CHfton  Lt.-Col.  (ret.)  Gren.  Gds. 
Gascoigne,  Ernest  F.      Gen.  Col.  69th  Begt. 

(1/.  1*.) 
Gascoigne,  W.  J.    Capt.  Sco.  Fus.  Gds.  (1/.) 
Gawler,  Geo.,  KH.  Col.  late  52nd 

L.  I.  (1/.) 
Oearv,  H.  Lieut.  B.  A.  (1/.) 

GeaiT,  H.  L.  Capt  B.A.  (1/.) 

Geddcs,  W.  L.  Capt  53rd  Begt. 

George,  Christopher  Commr.  B.N.  (1/.) 

George,  G.  T.        Lieut. -Col.  late  Paym.  4th 

liuss. 
German,  James  Capt.  3rd  Boy.  Lan. 

Mil.  (1/.) 
Gibbon,  Arthur,  Esq.         Accountant-Gen's. 

Depart.  War  Office  (11.) 
♦Gibbons,  Charles  Commr.  B.N.  (1/.) 

GKbbons,  John  Surgeon  Boy.  Art. 

Gibbs,  Charles  Capt.  2nd  Queen's  (1/.) 

Gibson,  Bobcrt  Capt  B.N.  (1/.) 

Gilbard,  Geo.  J.  Capt.  71st  Highl.  Light  In. 

(II) 
Giles,  John  C.  Captain  B.N. 

Gilford,  Viscount  Capt  B.N.  (1/.) 

GiUett,  Henry        Capt  13th  Light  Inf.  (1  /.) 
Gilmore,  A.  H.  Lieut.  B.N.  (1^) 

Gilpin,  Bich.  T.         Col.  Bedford.  Mil.  MP. 
Gipps,  F.  B.  Lieut,  late  85th  Boy.  Sussex 

Begt.  (11.) 
GippB,  n.  Capt.  (Tct.>  QlYv-R^g^.  ^ 

^ipps,  Reginald  Lt.-CoL  8oo.  l^ia.  Qtd». 


Gleiff,  A.  C.    I<ieut.-CoL  BJL.  Asst  Ibi|.  d 

Spools 
Gleig,  C.  E.  S.        Bt.-Migor  h.p.  14fth  B^gL 
Gleig,  Bev.  G.  B.  MA.         Chs^dain-QtBod 

to  the  Forces  (IIJ) 
Glennie,  Farquhar         Lieut.  9th  B6gL(U) 
Glyn,  i^ir  Bich.  G.     Capt.  late  Ist  B.  Dfl^ 
Glyn,  Sidney  Caxr         Capt.  Bifle  Brig.  (U) 
Godbold,  G.  B.        Capt.  late  Adt).  1st  Bit 

Benfrewshire  Bifle  Vols. 
*Godman,  A.  F.    Capt.  6th  Drae.  Gds.  (U) 
Godwin,  A.  A.     Lieut.  103rd  Boj.  Btmk 

Fus.  (12.) 
Godwin— AnBtenH.H.  Capt.  H.3iLBeng.8MI 

Corps  (12.) 
Goff,  Robert  Charles    Capt.  16th  Begt  (U) 
Goff,  Thos.  Wm.     Capt.  late  7th  ]>rag.G4> 

(11.) 
Cbldney ,  Sev.  J.  K.  1£A.  Cha^ain  BJT.  Ql) 
Goldsmith,  George,  CB.         Viee-Adm.  (U) 
Goldsworthy,  W.  T.      Major  (ret.  h.p)  91it 

Highlanders  (11.) 
Gbmm,  Sir  Wm.  M.        GCB.  Field  IfanU 

Col.  Coldm.  GtdB.  (12.) 
Gooch,  H.       lieut-CoL  late  Coldm.  Gdi. 

(11.) 
Goodenough,  W.  H.  Major  of  Brigidf 

B.A.,  Aldershot  (11.) 
GoodfeUow,  W.  B.         Major-Oen.  B£  (U) 
Goodkke,  G.  L.  I^.C.    Lt-CoL  Coldm.  Qdi. 
Goodliffe,  F.  G.  Capt.  London  Bifle  Briadi 

Vols.  (11.) 
Goodsman,  David  Xieut-Gen.  (12.) 

Goolden,  G.  B.  Lieut  BJT. 

Gordon,  Sir  Jas.  A.  (KTB.  Admiral  a'-) 

Gordon,  Hon.  Alex.  CB.  Major-Gen.  (U) 
Gordon,  G.  Grant  Lieut.-Col.  Soo.  Fus.  Odf. 
Gordon,  George  Hamilton  Capt  B.E.  (If.) 
Gordon,  Henry  W.  Esq.,  CB.  Principal 

Superintendent  of  Stores,  Woolwich 
Gordon,  Hon.  John  Admirsl 

Gordon,  J.  J.  H.     Major  H.  M.  Bengal  Staff 

Corps  (12.) 
Gordon,  John    Lt.-Col.  late  47th  Begt.  (12.) 
Gordon,  J.  S.        Capt.  (ret.)  3rd  Bufls  (1/.) 
Gordon,  Bobert  Bear-Adm.  (1/.) 

Gordon,  William  Vice-  Adm. 

Gordon,  W.  F.  F.  Capt  20th  Begt.  (12.) 
Gordon,  Cosmo  F.  M.  Commr.  B.N.(12.) 
Gore,  Hon.   Sir  Charles,   (H)B.  KB.  Gen. 

Col.  6th  Begt. 
Gore,  W.  B.  O.    Major  late  13th  Liirht  Drs. 

MP. 
•Gort,  VI8C0U^'T,  S.  P.,  Major-Couun.  Lim. 

Mil. 
Gosling,  Geo.         Capt.  Sco.  Fus.  Gds.  (12.) 
Gk)8set,  W.  D.  Col.  B.E.  (12.) 

Gough,  Hugh,  Viscount,  KP.  GCB.  GCSL 

Field-Marslial,  Col.  Boyal  Horse  Ghiards 
Goulbum,  Edward         Col.  lato  Gren.  Gd», 
Gould,  F.  A.     Lt.-Col.  late  2nd  Drags.  (12.) 
Gould,  Henry  O.  Capt.  Grcn.  Gds.  (12.) 

Gould,  H.  C.  Capt.  (ret.)  Dorset  Mil.  (12.) 
Gould,  R.  F.  Lieut,  late  31»t  Begt.  (12.) 

Gower,  Erasmus  Capt.  late  12th  Boy.  l.An#. 
QiTWXne,  Bet) .  Qc .      "\s.\A  "^^.  ^^'^'^^  II  E  I  C 


Major 


^■SMluun,  Allui  Huiiilton 

^^   (ret.f.p.)   B.A.(10 

^  enhsm,  C.  8,  Lieut.  R.A.  (II.) 

'        Qnha.ni,  Oerald,  ff.C-  CB.        Lieiit.'Cul. 

Boj.  Eng.  (U.) 
Smhum,  H.  A.         Lieut,  btp  Jlh  Fus.  (II.) 
araliain,  U.  L.      Comet  (ret.)   12tli  Kojal 

Lancers  (1/.) 
Qrabam,  H.  OliTer         Copt.  H.M.  Madrai 

StsffCorps  (11.) 
GiBhani,  Jm.  John  Co!,  (ret.  b.p.J 

Graham,  Lumic;  Col.  18th  B^lIH»h  (If.) 
Oroh»Di,  T.  P.  Capt.  8co.  Fus.  Qd».(l'.) 
•QrBTigCiChsa.  Walter  U^orE.  Can.Biflea 
Orunt,  Edward  Fitihcrbert  Col.  (rot.)  R.A. 
Grant.Oea.  Fox  Capt.  (rat.)  62nd  Rogt.  (1/.) 
Grant,  Henry  D.  Capt.  R.N.  \.ll.) 

Grant,  Sir  James  Hope      Lieut. -Gen.  GCB. 

Col.  9th  Eojal  I^nncers,  Quar.-Mast.-Qon. 

to  the  Forces  (II.) 
Grant,  John  Cspt.  (ret.)  R.A.  (1/.) 

Grant,  John  M.    Lieut. -Col.  Amistflnt  Quar. 

Mu.-Gen.  R.  E.  (1^) 
Grant,  3.  M.    Lieut,  (ret.)  3&th  K.  O.  Bordrs. 
•Grant,  J.  M.    Maj.  H.M.  Mad.  Staff  Corps 


LIST   OF  ANNUAL  SUBSCBIBBRS. 


Col.  (ret.)  IBlh 


Capt.  unatt. 

t.-Col.  E.  A. 

(ajor-Qen.  (ret.  f.]).)  Roj. 

t.  (1(-) 


0'.) 

Grant.  J.  Thomt^m,  CB. 

Roral  Irish 
Grant.  J.  W.  Surg,  (ret.)  Bengal  Army  (1?.) 
Grant,  Wilmot  Lieut  Eille  Brigade  (U.) 
Grant,  Wm.  Lieut.  91st  Highlanders 

Grant,  W,  P.  Col.  (rat.)  Bengal  Army  (1/.) 
•Grant,  W-  J.  E.  Lieut.-Col.  R.  A.  (1/.) 
Grant,  W.  L.  Lieat.-Col.  K.O.  Lt.  Inf.  Mil. 
Gratton,  A.  O.  D.      Lt.-Col.  (ret.  f.p.)  H.E. 

Gray,  Basil  Capt.  unatt.  (II.) 

Graj,  W.J.  ^.    A  ,   ^     

QraTdon,  Geo. 

Art.  (li.) 

Onsthed,  Sir  E.  H.  KCB.    Col.  uai 
OreBrea,  G.  R.    Lt.-Cot.  70th  Rcgt. 

of  Brigade,  Dover  (1/.) 
OreaTM,  B.         Lieut.-Gou.  Col.  40th  Regt. 
Grean,  Andrew  Major  Rifle  Brieaao 

Oreen,  Sir  Edwd.  XCB.       Maj.-Geu.  H.M. 

Bomb.  Staff  Corps  (1/.) 
Gram,  G.  F.  Lieut.  70th  Regl..  (!'■) 

Oraen,  M-S.  CB.  Lt.-Col.  H.M.  Bomb.  Staff 

Corps,  Besident  at  Ehclat  (U.) 
Qnet>.Sir  William H. K.  KC9I.  CB.  Lt.-Col. 

H.M.  Bomb.  Staff  Corps  (II.) 
Greenfield,  J.  T.  Lieut.  R.A.  (1/.) 

GreenhiU.  Barclaj  Major  Vic.  Eifle  V.  (1?.) 
Grcenhill,  J.  R.  Aseist.  Staff  Surg. 

GreeDwood,  Wm.  Lt.-CoI.  lal«  Gren.  Gdj. 
Gr«r,  H.  Harpur,  CB.  Col.  68th  Lt.  Inf. 
•QrafiorT,  C.  H.  Lt.  -Col.  Eng.  and  RaU.  Vol. 

Staff  Corps  (1/.) 
OrMon-.d-.  B.   Cupt.  Into  57tli  Midli.  Rifle 

VoU.  (II.) 
L  •Gr.giion,  J.  D.  Lieut.  40th  Rcgt.  (1(.) 

LBtb^,  J-  M.  Capt.  E.E.  (1/.) 

aiall,  Frederick  n.         Lieut.  15th  ReRt 

jrille,  A.  C.  Lieut. -CoL  uualt.  (II.) 

ftbtr.  Boa.  Sir  Fred.  W.  GCB.  Adm. 

f  Otey,  Son.  George  Adm. 


Orier,  J.  J.       Lieut,  (ret.)  15lh  Beg).    Acljfc^fl 

lit  A.  B.  Renfrew  Rifle  Vohi.  (1/.)  " 

Griorson,  Crighton       Lieut.'Gen.  (rot.)  R.Sp 
QrilRlli.JuliuBG.     Qen.CoL  Commt.   B.A 

Bombaj  (1/,) 
GriiEths,  E.  St.  .1.  Major  19th  Eegt.  (U)f« 
Orifflthi,  Fred.  Aug.  Major  (ret.)  K.A-  (1(.>1 
Griffitha,  Leonard    Capt.  R.A.  Prof,  of  Fop- 

tiflcstion  Roy.  Mil.  Col.  Sandhurst  (II.) 
Grimslon,  Walter  J.  Capt.  R.A,  (l/.> 

GrosTenor,  Son.  E.  W.MP.    Copt,  (ret.)  1st 

Life  Gda. 
Ororer,  G.  E.  Lieut.  B.E.  (1/.) 

Grubba,  Aleiander  Lieut.  E.A.  hi.) 

Gubbini,  Jos.     Lieut.-Col.  23rd  B.  W.  Fus. 

Aaet.  Adj.-Gen.  Malta  (12.) 
Guinness,  B.  I*e      Cornet  R.  H.  Gda.  (1/.) 
Guiae,  J.  C.  (ff.C       Col.  (ret.)  90th  Lt.  Inf. 
Oullj.  Philip  Lieut.  23nd  Begt.  (W.) 

Guy,  Philip  M.  Nelaon,  CB.        Major-Gen. 

Lieut.  Got.  Jersey    (II.) 

HAGGAED,  W.  M.  E.         Capt.  lale  East 

Norfolt  Mil. 
Haines,  F.  P.  Major-General 

Haldane,  G.  H.  J.         Capt.  64th  Begt.  (1/.) 
Hale,  Joseph     Maior-Oen.  Col.  103rd  Begt. 

(II.) 
Hahburton,  Alei.  F.  Capt.  !aio  Lane, 

Yco.  C»T.  (11.) 
Halkett,  J.  Lt.-Col.  (ret.)  Coldm.  Gda. 

Halkett,  Peter  A.  Oommr.  E.N, 

•Hall,  A-  W.        Capt.  and  Adj.  80th  Lanca- 
shire Eifle  Vols,  (i;.) 
HaU,  BaaU  S.  de  B.  Capt.  R.N.  (l/.> 

Hall,  E,  C.  Lieut.  B-N.  {U.) 

*HaU,  George  Lient.-Col.  Durham  Mil  Art. 

(1/.) 
HaJl,  John         Lieut.-Oen.  Col.  IBth  Hum. 
•Hall,  John  P.        Maj.  Pajm.  14th  Dep. 

Batt.  (1/.) 
Hall,  Julian  H.  Lt.-Col,  Coldm.  Gds. 

Hall,  Richard,  MD.      Asst.  Slafl'Surg.  (11.) 
Hall,  R.  M.  Capt.  lath  Light  Inf.  (It)    ■ 

•Hail,  Robert    Capt.  B.N.  Capt.  Sup.  Pemx' J 

broke  Yard  (ll.)  ■ 

Hall.  Sir  William  H.  ECB.  FES.         Beu^l 

Hall,  Wm.  King,  CB.  Capt.  R.N.  (1(.) 

HftUett,  J.  A.,  Ebq.  Nary  Agent  (11.) 

Hallcwell,  C.  J.  M.    Lieut,  (ret.)  19th  Begt. 


Haliowes,  John 
Hahited,  E.  P. 
Halated,  Lawrence  W. 

Mad.  Staff  Corps 
Hallon,  Lancelot      Mail 
Haly,  W.  O'Graily.CB. 

minding  the  Forces, '. 
Hameraley.  John  E. 

Hamilton,  A.  C.  Capt.  Eoy.  Engra.  (l7.) 

HnmUlon,  A.  Terriok  Capt.  late  71bI  Higlil. 

Lt.  Inf.  (1(.) 
Hamilton,  Charlea,  CB.  Lt.-Q«n.  H.M. 

Beng.N.I.{U)  m 
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Hamilton,  Lobd  Claud,  MP.        Lieut.-Col. 

Donegal  Mil.     (1/.) 
Hamilton,  Sir  Edw.  A.  Bart.     Capt.  (ret.) 

Coldm.  Gds.  Capt.  Shropshire  Mil.  (1/.) 
Hamilton,  Fred.  Wm.  Cfi.  Major-Geu. 

Coni^.  the  Division  of  G-uards    (1/.) 
Hamilton,  G.  B.     Lieut.  8th  or  King's  (1/.) 
Hamilton,  J.  Glencaim  C.       Major  Laziark 

Yoo.  Cav.  kte  2nd  Life  Gds.  (1/.) 
Hamilton,  L.  H.  Lieut.-CoL  (ret.  h.p.)  87th 

E.I.  Fu8.  ill.) 
Hamilton,  Robert  George  Col.  RE. 

Hamilton,  R.  W.     Lt.-Col.  Grcn.  Gds.  (II.) 
Hamilton,  Tcrrick,  Esq. 
Hamilton, T.  Bramston  Lieut.  B.  H.  Art.(l/.) 
Hamilton,  W.  H.  Paym.  R.N.  (1/.) 

Hamilton,  W.  D.  Maj.  lat«  13th  Lt.Drs.  (1/.) 
Hamley,  E.  B.  CB.       Col.  RJL  Mem.  of 

Council  of  Education  (1/.) 
Hammersley,  Chas.Esq.      Army  Agent  (11.) 
Hauimcrsloy,  Fred.       Lt.-Col.  unatt.  Asst.- 

Quai'.-Mas.  General,  Aldershot  (1?.) 
Hammond,  Fred.  Col.  (ret.)  66th  Regt. 

Haniond,  Sir  Andrew  S.  Bart.  Rear-Adm. 
Hamond,  H.  E.  Lieut,  late  Ist  Life  Gds. 
Hanby,  Jos.,  Esq.  late  War  Office  (II.) 

Hancock,  H.  J.  B.        Ens.  lat«  45th  Regt. 

(U.) 
Handy,  B.  P.  Lieut.  8th  or  King's 

Hankcv,  F.  A.     Capt.  Queen's  Westr.  Rifle 

Vols.  (1/.) 
Hanmer,  Wyndham  E.  Major  late  6th  Drgs. 
Hanna,  H.  B.  Lieut.  H.M.  Beng.  Staff  Corps. 
HanwcU,  Joseph         Lieut.-G«n.  (ret.)  R.A. 
Harcourt,  F.  Vcnablcs  Col.  late  Coldm. 

Gds.  (1/.) 
Hiirdie,  U.  R.      Capt.  Haddington  Mil.  Art. 

HarcUng,  Charles,  FRSL.  FRGS.FSS.FASL. 

Cnpt.'lOth  Surrcv  Rifle  Vols.  (1/.) 
*Ilnr(linjT,  Francis' Pvm,  CB.         Col.  22nd 

Rfi;t.  (1/.) 
♦Hardince,  C.  S.  Viscount  Lieut.-Col.  Kent 

Rifle  Vols.  (1/.) 
Hardinpc,  JTon.  A.  E.  CB.  Col.  Coldm.  Gds. 
Ilardwicko,  C.  Philip, Earl of,  FRS.  Admiral 

(10 
Hardv,  Clius.  G.        Lieut.  Grcn.  Gds.  (1/.) 
Hardy,  F.  Major  84th  Regt.  (1/.) 

IFardv,  John  Capt.  9th  Royal  Lancers  (1/.) 
*JIare,  E.  H.  Capt.  11th  Regt.  (1/.) 

TIarc,  Hon.  Richard  Lt.-Col.  late  90th  Re«;t. 
Hare,  R.  D.  Lieut,  late  9th  Regt.  (1/.) 

Haro,  SirT.  Barf.  Capt.  late  2nd  Life  Gds. 
Harford,  F.  H.  Capt.  Sco.  Fus.  Gds.  (1/.) 
Harington,  A.  S.  Lieut.  Rifle  Brigade  (1/.) 
Harison,  O.  Lieut.  5th  Fus. 

HarknesH,  G.  Capt.  6th  Fus.  (11.) 

Harmar,  D.  J.,  Esq.     Standard  Bearer  Hon. 

Corps  Gent. -at- Arms 
HamcHs,  Ilonry  Drury,  CB.  Col.  R.E. 

•Harnett,  Edward  Major  11th  Hub.  (1/.) 

Harrington,  J.    Dep.  Purr,  late  Army  Med. 

Dep.  (1/.) 
Harrington,  R.  E.  8.  Capt.  (tnsI.^  S&id  Regt. 

an 

Harrington,  R.  H. 


Comt.'BK^.VV.L^X     ^^ 


A' 


Harris,  Son.  Edward  A.  J.  CB.   Tice-Ad& 

(1/.) 
Harrison,  Geo.  Alex.  Capt.  (ret.) 79th  Hi^ 
•Harrison,  R.  Capt  RX  (IL) 

Harrison,  W.  A.  A88.-Sur.  Hants  Mil  lit 
Hart,  Hen.  Geo.  Col.  unatt.  (U) 

Hartley,  James  Capt.  (ret)  32&d  Li^  b£ 

Hartley,  R.  W.  Capt.  late  94th  Regt  (U) 
Hartopp,  W.  W.  Capt.  R.  Horse  Gaa^ 
Harty,  Jos.  Mark  CoL  (r«t.)  33rd  Regt.  (U) 
Hanrey,  Chas.  Elwin  Capt.  BX 

•Harwood,  Ed.  Major  2nd  Som.  Mil  (U) 
Harwood,  J.  A.  P.  K,  Lieut.  13th  Lidit  liL 

ill) 
Haslett,  A.  K.  lieot.  BX  (U) 

Hastings,  Hon.  G.  F.  CB.  Rcar.-Adm.  Cob.- 

in-Chief  Pacific 
Hastings,  Sir  Thomas,  KCB.  Adminl 

Hat  chell  George  Capt  60th  Royal  Rifles  (U) 
Hatherton,  Lord  Col.  2nd  K.O.  Staff.  IGL 
Hatton,  E.  H.  F.     Capt  late  NorthamplQi 

Mil.  (11.) 
Hatton,  Yilliers  Latouche       Lieut-CoL  kit 

Gren.  Gds.  (1^) 
Haughton,  J.  Capt.  RA.  (U) 

Haveloek,    Sir    Henry,    JSari,    CB,  9.C 

Colonel  unatt.  Asst.    Quar.-Msfter-GcL 

Canada  (1^) 
Hawes,  G.  H.         Lieut-CoL  9th  Rept.  (U) 
Hawkins,  F.  K.  Cominr.  RJJ.  (U) 

Hawkins,  H.  C.  Capt.  JUL 

Hawkins,  Major  R.         Capt.  Que«n's  West 

Rifle  Vols.  (1/.) 
Hawkshaw,  John  Lt.-Col.  Eng.  and  Railinj 

Volunteer  Stair  Corps  (1/.) 
Hawlcy,  W.  H.  Major  14th  Regt.  fU) 

Hay,  Lord  Arthur  Col.  late  Grcn.  Gti*. 

Hay,  C.  C.  Lt.-Gen.  Col.  93rti  Highs. (lU 
Ilay,  Jlon.  C.  R.  Lt.-Col.  (ret.)  Sco.  Fus.  Gd*. 
Hay,  II.  M.  Drummond  Lt.-Col.  Commt  B. 

Perth  Rifles 
Hav.  at.  lion.  Lord  John,  CB.  MP.  Cspt. 

R.N.  (1/.) 
•Hayes, John Montapue,CB.  Capt  R.N.ilM 
llayno,  Rich.         Capt.  late  h.p.  R.8.C.  (1/.) 
Ilayward,  H.  B.  Capt.  45th  Regt.  (1/) 

Heastay,  G.  B.       Capt.  Roval  Marine  L  1. 

(10 

Heath,  Edwin  Lieut,  h.p.  88th  Brtt 

Heath,  Leopold  G.  CB.  Capt.  R.N.  Commo. 

and  Sen.  Officer  Indian  Ocean    (1/.) 
Heathcote,  C.  T.     Capt.  Bomb.  Stuff  Coni 

(1/.) 
Heathcote,  Eustace    Major  Hant«  Mil.  (1/.) 
Heathcote,  J.  A.   Commr.  late  H.M  Indin 

Navy  (1/.) 
Heat  horn,  T.  B.     Capt  h.  p.  R.A.,  Bombsf 

(11.) 
Hely,  G.  C.  S.      Capt.  late  86th  Regt.  (U) 
Hem  an  s,  G.  W.  Lt-Col.  Eng.  and  RaU.  Vol 

Stiiflr  Corps  (U.) 
Hemmans,  Thos.  Hinton  Lt.-Col  (ret) 

78t.h  Highs. 
Henderson,  E.Y.  W.,CB.  Lt.-Col.  R.E.  (li.) 
^«u(VfiT«oxk^^Q«e^    \AisMiu  12th  Boy.  T-*"*^ 
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fieadenon,  W.  Major-Gkn.  (ret)  B.A. 

Hmieage,  C.  W.9.C  Major  (ret.)  8th  Huas. 

(U) 
H«imell,S.Col.  (ret)         Bombaj  Aimj(lL) 
Henningen,  Sir  S.        Capt  late  Field  Train 
Hannii,  W.  H.  Lieut.  8th  or  King's 

HmiTy,  a.  C.  Lieut.-Col.  B.  Artillery 

Hepburn,  Henry  P.  Col.  Soo.  Fus.  Oda.  (1^.) 
fiorbert,  Arthur  James,  CB.  Col.  unatt.  (1^.) 
Herbert,  C.  J.  Capt  (ret)  Qren.  Ods.  (1^) 
Herbert,  H.  A.  Capt  (ret)  Coldm.  Gds.  (1^.) 
Herbert,  J.  B.,  Esq.  late  Mil.  See. 

Ho-bert,  Son,  Percy  £.  CB.        Major-Gen. 


Herbert,  B.  W.  H.  Comm.  B.N. 

Herbert,  ^o*.  W.  H.  Lieut-CoL    4th  W.  I. 

Baft  (If.) 
Hereford,  Chas.  Capt  2nd  BaU.  19th  Begt. 

(II.) 
Hawett,  W.  N.  W^C  Capt  B.N.  (1/.) 

Heyland,  H.  Midshipman  B.N.  (1^) 

Hejihujsen,  Geo.  Van  Lieut.  14th  Begt.  (1/.) 
Heywood,  J.  M.  Capt.  B.E.  Benfral 

B^wood,Wm.  Capt  (ret.)  14th  Begt.  (LI.) 
Hibbert,  J.  Nembhard  Major  late  97th  Begt. 
Hidiens,  Wm.  Capt  B.E.  (11.) 

Hiflgins,  T.  Gk>rdon  Lieut-C^n.  CoL 

Commt  B.A.  (1^) 
Sggins,  W.  F.  Esq.     late  Clerk  in  Colonial 
and  War  Depts.  Capt.  Queen's  Westr.  Bifle 
Vols.  (1/.) 
HigginsoB,  G.  W.  A.     Col.  Ghren.  Gds.  (1/.) 
HiSt,  Edward  Lieut.  B.N.B.  (1/.) 

Hildyard,  Bobert  C.  T.  Lieut  B.E.  (1^) 
Hill,  Edward  Bowley    Major-Gen.,  Col.  6th 

Pus.  (1/.) 
Hill,  Ham,  Geo£&oy,  B.  C.    Capt.  (ret.)  B.H. 

Ods. 
Hill,  Geo.  StaTeley        Lieut-Col.  N.  Salop 

Yeo.  CaT. 
Hill,  Henry      Capt  and  Adj.  Cheshire  Teo. 

(U) 
TTillj  John  Mi^or-Gen.  B.A. 

Hill,  John  Thomas  Major>G«neral 

Hill,  Pascoe  G.  Chaplain  B.N. 

TTtll,  Stephen  J.  CB.         Col.  Gk>Temor  and 
Commr.-in-Chie£^  Antigua  and  Leeward 
Islands 
Hill,  Sir  William,  E.C.S.L     Major-General 

(ret.)  M.  Army  (IL) 
Hill,  W.  Lt-CoL  2nd  W.I.B.  (il.) 

Hime,  H.  W.  L.  Lieut  B.A.  (1^) 

^Hindiingbrook,  YiSOOUirT  Capt  Gren.  Gds. 
Hind,  Charles  Col.  6th  W.  York  Mil. 

Hinde,  John,  CB.  Major-Gen.  (ret.  f.p.)  8th 

or  King's  (1/.) 
Hinton,  F.  Major  1st  Dorset  Art.  Vols. 

Hire,  Henry  W.  Capt  B.N.  (II.) 

Hirst,  B.A.H.       Major  late  W.  Essex  MiL 

(U  U.) 
Hitchcock,  H.  J.         Major  24th  Begt.  (II.) 
Hobart,  Son.  U.  M.  Capt  103rd  Boyal 

Bomb.  Fus. 
Hodge,  De  Burgho  E.        Capt  (ret)  12th 

Soyal  Lancers  (II.) 
Hod^iOD,  G«>.  B.       Capt  44th  Begt  (IL) 
BodgBoa,  W.  a       Col  79th  Highn.  (U) 


Hogarth,  Alex.      Major  Ist  Aberdeen  Bifle 

Vols.  (II.) 
Hogarth,  Joseph  Capt  43rd  Lt.  Inf. 

Hogg,  J.  M'Naghten     Lt.-Col.  late  1st  Life 

Gds.  (II.) 
Hogg,  Adam         Lieut.  2nd  Belooch  Begt 

(U) 
Hogge,  C.  Neville  Lk.-CoL  Gren.  Gds. 

Holbume,  Sir  Thot.  Wm.  Sort,  Comm.  Bif • 

(II.) 
Holcombe,  F.  M%jor  (ret)  B.A. 

Holden,  Henry     Lieut-CoL  late  13th  Light 

Drgs.  (II.) 
HoUist,  E.  O.  Lieut  B.A.  (II.) 

Holmes,  H.  B.  Lieut  B.N.  (II.) 

Holmes,  W.  H.  M.  Capt.  late  B.  Lond.  MU. 
Holmesdale,  ViscoinrT,  MP.  Capt.  late 

Coldm.  Ghls.  (II.) 
Hobx)yd,  Geo.  S.         Capt  78rd  Begt  (1/.) 
Holt,  Alfred    Capt  2l8t  B.  N.  B.  Fus.  (1/.  > 
Home,  D.  M.  Capt  B.  II.  Gds. 

Home,  B.  H.   Lieut  (ret)  13th  Lt.  In£  (U) 
Home,  Bobert  Cap.  B.E. 

Home,  Hon.  W.S.  D.Capt.  Gren.  Gds.  (II.) 
Hood,  F.  W.  ViscouHT     Lt-CoL  (ret.)  Gr. 

Gds.  (II.) 
Hood,  W.  C.        Lieut  2nd  Queen's  Boyala 
Hood,  W.  H.  Commr.  BJf. 

Hooke,  H.  H.  Capt  45th  Begt.  (II.) 

Hooper,  Fred.  Chas.  Lieut.  18th  Hu»s.  (II.) 
Hope,  Chas.  Wm.  Capt  B.N.  (Ui 

Hope,  Fras.  Capt.  late  B.A.  (II.) 

Hope,  Fred.  Major-Gen. 

Hope,  H.  P.,  Esq.  hite  Mate  B.N.  (II.) 

Hope,  H.  W.  Capt.  (ret.)  Gren.  Gds. 

•Hope,  John  E.  U.-C0I.  B.A.  (II.) 

Hopkins,  J.  O.  Capt.  RN.  (II.) 

Hopkinson,  C.  Esq.  Army  Agent 

Hore,  E.  G.  Capt.  B.N.  (II.) 

Hornby,  John      Lieut.  Hon.  Art.  Co.  (II.) 
•Home,  E.  G.  Capt  25th  Begt.  Major 

of  Brigade,  2nd  Brigade,  Malta  (II.) 
Homer,  John  Capt.  late  55th  Begt. 

Horsford,  Sir  Alfred  H.  ECB.  Major 

GenersI    Comg.    3rd  Brigade  Aldershot 
(II.) 
•Hort,  J.  J.  Col.  44th  Begt.  (II.) 

Horton,  George  W.  CoL  Ute  7th  Dng.  Gds. 

(II.) 
Horton,  William  Capt  B.N.  (II.) 

Hoseason,  J.  C.  Captain  B.N.  (II.) 

Hotham,  Beaumont  Lord.  Qen. 

President  of  the  Institotion 
Hotham,  Charles  F.  Capt.  T?.N.  (II.) 

Howe,  Earl       Lt-Col.  Leicester  Yeo.  (II.) 
Howes,  G^.  Capt.  B.N. 

♦Hozier,  H.  M.  Capt  3rd  Dr.  Gds. 

Topo.  Staff  (II.) 
Hosier,  John  Wallace     Lieut  2nd  B.  N.  B. 

Drags.  (II.) 
Hudson,  John  Capt.  B.N. 

Huffgins,  John         Capt  20th  Middlesex  B. 

Vols.  (II.) 
Hughes,  C.  A.  Lieut.  2nd  Life  Gda. 

Hughes,  J.  W.        Capt  (ret)  8th  or  King's 
Hughes,  T.deBtdhalL       LMnSi^^^^Afc^^^ivaf^ 

ILBaAm 
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Lieut.  Coldm.  Gds. 
Capt.  late  Ist  Drag. 


CoL  (ret.)  Gren.  Gkb. 

Lieut.  8th  or  King's 

Capt.  2nd  Belooch  Begt 

Navigt.  Lieut.  R.N.  {II.) 

Major  (ret.)  62nd  Begt. 

Lieut.  3rd  Hues.  (12.) 
Deputy  Insp.-G^n.  of 


Hughes,  Waller  P. 
Hughes,  W.  J.  M. 

(fds.  (1?.) 
Hume,  Henry,  CB. 

{11.) 
Humfrey,  T.  Blake 
Humfrej,  Fred. 
Hunt,  H.  B. 
Hunter,  Edward 

{II.) 
Hunter,  G.  W.  E. 
Hunter,  T.  MD. 

Hospitals 

Hunter,  T.  B.  Lieut.  H.M.  Lidian  Nayy  (11.) 
Hurst,  W.  B.  Lieut.  R.E.  {II.) 

Hutchinson,  A.  J.     Ensign  23rd  B.  W.  Fus. 

(1/.) 
Hutchinson,  C.  H.  Col.  B.A.  Madras 

Hutchinson,  C.   S.  Lieut.-Col.  B.£. 

{11.) 
Hutchinson,  Son.  H.  Hely         Col.  late  6th 

Dra^.  {11.) 
Hutchinson,  John      Lt.-Col.  8th  Lan.  Bifle 

Vols.     (IZ.) 
^Hutchinson,  B.  B.    Capt.  1st  Tower  Ham- 
lets Bifle  Vols.  {11.) 
Hutchinson,  W.  Nelson       Lieut.- (3«n.  Col. 

33rd  Begt.  {11.) 
Hutchison,  H.  McL.       Lt.  14th  Begt.  {11.) 
Hutton,  C.  W.  Capt.  69th  Be^t.  (1/.) 

Hutton, T.Bruce    Maj.  (ret.)  Ist  W.I. Begt. 

(U) 
Hyhert,  Thomas  Lieut.  B.N.B.  {11.) 

Hyde,  G.  Hooton       Major-Gcn.  (ret.)  B.A. 

IBBETSON,  Chas.  Parke  Lt.-Col.  h.p.  89th 

Kegt. 
Ind,  F.  J.  N.     Major  (ret.)  37th  Begt.  (1/.) 
*IngaU,  W.  L.,  CB.  Col.  62iid  Begt. 

Inglefield,  E.  A.,  F.B.S.     Captain  B.N.  (1/.) 
Inglefield,  S.  H.  S.    Lt.-Col.  (ret.  h.p.)  B.A. 

(11.) 
Ingles,  W.  L.  Capt.  16th  Begt.  (1/.) 

♦Inglis,  C.  D.  Comr.  R.N.  (If.) 

Inglis,  John  Lieut.  R.N.  (1/.) 

TngUs  Thos.      Lieut. -CoL  Boyal  Engrs.  (1/.) 
Inglis,  Wm.  CB.  Col.  unatt.  (1/.) 

Ingram,  Aug.  H.  Capt.  B.N.  (1/.) 

Innes,  Alex.     Major  Aberdeen  Art.  Vols. 

(1/.) 
Irby,  J.  J.  C.  Capt.  Adj.  Chelsea  Hosp.  (IZ.) 
Irby,  L.  H.  L.  Major  74th  Highrs.  (1/.) 

Isaeke,  Rob.  J.  Capt.  (ret)  .7 Ist  Highd.Light 

Inf. 
Ires,  C.  R.  St.  J.  Capt.  R.  H.  Gds. 

Ives,  G.  M.        Lieut,  hite  Coldm.  Gds.  (1/.) 

JACKSON,F.G.  Capt. 2l8tR.N.B. Fus.  (IZ.) 
Jackson,  J.  H.  Lieut.  90th  L.I.  (1/.) 

Jackson,  J.  M.  Commr.  R.N. 

♦Jackson,  Randle  Capt.  8th  Huss.  (1/.) 

Jacob,  Geo.  Thompson  Capt.  late  4th 

Drag.  Gds.  (1/.) 
Jacobs,  M.  H.  Ens.  Hon.  Art.  Co.  {11.) 

James,  Edm.  B.  Cap^^TiKE^^ir^ 


James,  J.  W.  Commr.  B3.(U) 

James,  T.  Lt.-Col.  (ret.)  Indian  Amy  (U) 
Jarrett,  C.  B.  CtmL  (ret)  Gi«l  Qdi. 

Jay,  Jno.  Liringstone,  £sq.  late  See.  t» 

€K>Tenior  Greenwich  Hospital  (1/.) 
Jay,  W.  C.       Capt.  Hon.  Art.  Compy.  (U) 
Jebb,  Fredk.  W.  Mi^or  CTth  Begt  (U) 

Jefferies,  Edmd.  B.  CB.  CoL  5Ui  l&p.  Ik. 
Jefferis,  John  Lieut,  (ret)  MadraiAit.  (U/ 
Jefferson,  B.     Capt.  Paym.  h.p.  Ceylon  B/tf^ 

Jekyil,  E.  Capt  late  Gren.  Gda  (U) 

Jennings,  T.  T.  Paymaster  BJT.  (U) 

Jephson,  J.  H.,  MD.     late  Aaat-Sarg.  4M 

Jerrard,  F.  B.  J.  Lieut  8th  or  Kia^i 

Jervis,  E.  S.     Capt  (ret.)  106th  Bom.  LUbl 

Inf.  (in  *-    ^      '  "^ 

Jervis,  H.  J.  W.  Lieat.-CoL  B.A.  ItP. 

Jerris,  W.  S.        Capt.  101st  Boj.  Bene.  IW. 

(IZ.)  ^  ^       ^ 

Jenrois,  E.  8.  Capt  h.p.  7th  Boy.  Fas.  (U) 
Jeryois,  W.  F.  Dnunmond  CB.      CoL  BK. 

Dep.  Director  of  Works  for  Fortifieateft 

(II.  Is.) 
Jerroise,  H.  C.      Lt-Col.  Coldm.  Gds.  (U) 
Jessop,  Thomas    Lieut.  2nd  B.  N.  B.  Dimi^ 

m 

Jobling,  J.  C.  Lieut.  Ceylon  BiSet  (U) 

Jocelyn,  Son.  J.  Strange         Lieut-€k>L  kts 

Sco.  Fus.  Gds.  (1/.) 
Jocelyn,  .Bon.  John    Cwpt  late  7th  Hnsafll) 
Johnson,  Edm.  Geo.     Capt.  83id  Begt  (U) 
Johnson,  W.  V.  Capt  late  90th  L.  L 

Johnston,  Thos.  H.  Lt.-Gen.  CoL  87th  B  I. 

Fus. 
Johnston,  W.  F.  Col.  late  Gren.  Gda. 

Johnstone,  Fred.  E.  Capt.  B.N.  (1/.) 

Johnstone,  Son.  H.  Butler     Lt.-CoL  Comt 

Scottish  Borderers  Mil.  (1/.) 
JoUiffe,  Son.  Hylton  Hed worth.  Capt. 

N.  Som.  Yeo.  Cav.  late  Coldm.  Gds. 
•Jones,  Alfred  S.  W-C         Major  and  Adit 

Staff  College  Sandhurst  (1/.) 
Jones,  D.  G.  Lieut  JI.E.  (U) 

•Jones,  E.  M.       Capt.  20th  Begt.  Professor 

Mil.  History  Boyal  Staff  College  {IL) 
Jones,  George         Capt.  late  Montgomeiy 

Mil. 
Jones,  George  Willoughby   Kns.  97th  Bett 

(1/.)  ^ 

Jones,  Inigo  W.  Col.  late  unatt 

Lieut.-Col.  Som.  Bifle  Yolunteera 
•Jones,  Jenkin  Lieut.-Col.  B.  E.  (1/.) 

Jones,  J.  P.  Capt.  8th  or  King^t 

Jones,  Sir  John,  KCB.      Col.  I.F.O.  Lirer- 

pool 
Jones,  Sir  Lewis  T.  £CB.     Vice-Adm.  (1/.) 
Jones,  Loftus  F.  Commr.  R.N.  (1/.) 

Jones,  Wm.  Capt  lat©  14th  Huss. 

Jopp,  A.  A.  Lieut.  B^.  (li.) 

KAIN,  Geo.  James,  Capt.  1st  Middx  £n£. 
Voh^.  (1/.)  ^ 

Kaye,  Wilkinson  Lister  Capt.  h.p.  BA. 


c/ames,  ji.um.  xv.    ^i»Y\.  *.^.^.\m.^.j  %  *».»jc^  vtuaiuovu  xjioi/cjt  vrapr.  n.p.  JUL. 

James,  ^'iVHenrjr  FRS.    CoVonoVR.T^.Tivtcc-  \ TL©«ive,^.liL.      \A,«^V  (5«*.,\  and  Queen's 
fnr  TonotmvDhictl  Dept.  \     W^^ 


tor  Topographical  Dept 


LIST  OP   ANNUAI.   8DBSCIUBEBS. 


Kimiip,  Jlon.  H.  F, 

Boynl  Etigra. 
Koitmi'7,  Gluts.      Licut.-Col.  Into  Sod  Drag. 

Ods. 
Eealr.  R,  W.  E.q.  Got.  of  Natnl  (1?., 

Kntiiig,  Jnraes  SingOT  Lieut. -Col.  late  Rillc 

Bristle  (IL) 
)i«bbi-l,  W.  H.        Capt.  Hor.  ArKm>l  Rifle 

Ti>U. 
Keith!.  S,.       Capt.  lat  Middlesex  Art.  Vols. 

01) 
K<.iili,W.  Copt.  R.I1.  (U.) 

i^ellett.  HeuTj,  CB.  lU^ar-Adininil 

Kelli,  J.  L.  C&pt.  62Dd  Regt.  (IJ.) 

Kellj,  Sic  R.  D.  KCB.  Col.  (ret.  h.p.)  34tli 

Rfgl.  III.) 
KcUy;  Rd.  S,  Capt.  h.p.  R.S.  Corp 

Krily.  W.  D.     Lieat.  Ute  Hoscommon  Mil, 
Eduil,  Henry  0>pt.  16th  Regl.  (If.) 

EendaU,  WiUinin  Col.  K.E.  <1/-) 

Kennanl,  E.  H.    Capt.  8lli  Hum.  SI.P.  {U.) 
Knuiedj.  G.  M.  Lieut.  R.A.  {U.) 

Kmnedy,  J.  J.  Lieut.  lOtb  Regt. 

Kennedj,  J.  P.  Bt.  Lt.-Col.  h.p.  42nd  Royal 

Highlr..  {!/.> 

Keppel.  Bon.  Sir  H.  KCS.  Tice-Adm.  (U.) 

*■■"— r,  Henry  C»pt.  7lh  FubiUoi-  '" ' ' 

r,  LoED  Hark,  CB.      Mqor-Qen. 

I,  LORB  Ralph  D.  Cnpt.  10th  Hub: 

(T,  Robert  DimdaB  Lieut.-OoL  R.E.  (1/.) 

0y,  Geo.  Wm.     Knj.-Oen.  Col.  lltb  Hub. 

Enm,  C.  P.  CB.    H.M.  Madnw  Staff  Corps 

Ctuntnaudajit  lit  Punjab  Infantry  (1/.) 
Hevworlb,  J.  W.       Capt.  (ret.)  48th  Regt. 

ill-) 
Kidd,  John  M.     Lt.-Col.  late  8Tth  RoTal  I. 

Fu». 
Kidrton,  A.  F.  Lieut.  42nd  Roy.  Highrs.  {!/.) 
Kilpoursie,  VlacoiriiT  late  Lieut.  K.N.  (1^) 
King,  Kdw.  R.  Col.  late  S6th  Reftt. 

King  Emre  Lieut.  3rd  W.  I.  R<>gt. 

Sinf.  <^D.  8.  AID.         Surg.  h.p.  late  Ptith 

Regt.  (1/.) 
King,  Goo.  St.  Vincent,  CB,  Tice-Adm.  (11.) 
King.  H.  J.  Major  (rot.)  3rd  Buffs  (U.) 

King,  John  R.  Capt.  Rot.  Art. 

Kinc,  J-  Hynde  Col.  Oren.  Gd's.  (1/,) 

King.  W.  G.  M.  Copt.  R.N.  (1/.) 

Kingicote,  R.  N.  F.  CB.  MP.     Lt.-Col.  late 

StoI.  Fusilier  Guards 
Kingston,  A.  B.  Commr,  R.N. 

Kinfoch,  Alex.  Cnpt.  iat«  Oren.  Odi. 

Ktrby,  ChoB.  F.      Maj.  and  Adj.  Ttb  Midli. 

Rifle  VoU.  (1'.) 
Erby.  W.  H.        Col.  (rpt.  h.  p.)  94th  Eegt. 

Dep.-Adjut.'GenemI,  Bouibar  (1/.) 
■Kirk.  James  B.        Major  89tli  Regt.  (11.) 
•KirUand,  J,  A,  Vesey     Col.  6th  Fub.  (1/.) 
Kirkwall, G.W.H.ViscorsT  Capt.Bueking- 

ham  Yh).  Cut.  hitP  Capt.  Soo-  Fu».  Gd>. 
Kitchen,  Edw.  Capt.  1dI«  Hon.  Art.  Co. 
•Kitchenrr,  H.  Lieut.  6th  Regt.  (W.) 

Knight.  H.  8.  Capt.  19th  Regt.  (1/.) 

•Knobel,  Wro.  Holifrta     Capt.  Eseei  Rifles 

KmUjii&rW.I.KCB.  Qencial  CoL  62nd 


•KaoUys,  W.  W.  Capt.  93rd  Higlildrt.  (11.) 
EnoHles,  C.  B.  Capt.  67th  Regt.  (II.) 

Knoi,  a.  W.  Lt.-Col.  8co.  Fub.  Gda. 

•Knot,  Richard  Col.  latli  Hussars 

Knoi,  T.  E.  CB.  Col.  9Eli  Regt.  til.) 

KTd,  Hugh  M.  Col.  (ret.)  Mid.  Army  (11.) 


LACON,  W.  Stirling,  Esq.  late  H.  E.  I.  C.  S. 
(li.) 

Larj,  T.  E.  Col.  Commt.  BoT.[Ma.  Col.  (1/.) 

Laiiig,  £.  J.  W.         Lieut.  56th  Regt.  (i;.> 

r.aiug,  Joseph  Lieut.  14tli  Regt. 

Itfike,  H.  Atwell,  CB.  Col.  uuatt.  Com- 

missioner of  Police,  Dublin 

L'Aker,  John     Capt.  1st  Lond.  Engr.  Vols. 

Lamb,  Wra.  Wentworth       Capt.  (ret.)  7tb 
Dragoon  Oda. 

Lambert,  F.W.        Lieut.-Col.  H.M.  Beni 
Army  (1/.) 

Lambert,  Sir  George  Robert,  GCB.     Ada. 

Lambert,  John  Arthur         Major-QCTi.  lat» 
Gren.  Gda.  (1/.) 

Lambert,  B.  Capt.  late  43rd  Lt.  Inf. 

"Lambert,  Rowley  Copt.  R.N.  (11.) 

Lnmblon,  Arthur      Lieut.-Col.  Coldm.  Qd». 

lAmbtou,  Francis       Lt.-Col.  8co.  Fug.  QdK 
(W.) 


•Lamprey,  Jones,  MB.        Surg.  67th  Bogt. 

Lane,  C.  L.    Lienl.  (ret.)  7th  Roy.  Pu».(l(.> 
Lane,  Fred.  Wm.  Capt.  late  e7th  R*gt. 

Ijune,  H.  J.  Bagot    Lieut.-Col.  (ret.)  Coldm. 

Ods.  (1?.) 
Lane,  J.  Tbeophilus,  CB.      Maj. -Gen.  (ret.) 

Beng.  Army 
Lane,  J.  V.         Aisl.-Surg.  4tli  King's  Own 
L&ngford,  Hcrciiles  E.  Losd     Lieut.  Gren. 

Gds. 
LangloT,  G.  C.  Hajor-Oen.  R.  M.  L.  I. 

Laacvlies.  Ran.  B.  W.  Maj.  lati'  lit 

W.  York  Mil. 
Laacclies,  H.  D.ViicorsT         Lieut.  Gren. 

Gds. 
Latour,  W.  Young      Capt.  Gren.  Gds.  <ll.) 
Idune,  J.  D.  Capt.  34(li  Bt-et.  (11.) 

Laurie,  J.W.Lt.-Ool.  Inspecting  Field  Officer 


1 

r. 
) 


Capt.  34(li  Bt-et.  (11.) 
,  ...  Inspecting  Field  Officer 

of  Hililia  and  Tolunteen,  Nova  Scotia 
Lavcrt«n,  F.K.         Lieat.  (ret.)  Ulh  Regt. 

Lavr,*E.  D.  Lieut.  R.N.  (!/.> 

Law,  Son.  H.  8.  Capt.  lato  28th  Begt.  (1/.) 
Lav,  Robert  K.  H.       Lteut.-Ocn.  Col.  2a(t 

W.  I.  Regt.  (1?.) 
Lawley,  Hon.  R.  N.     Lieat.  York  Hassan, 

Ute  Capt.  2Dd  Life  Gda. 
Lawlor,  D.  A.  8.      Lieut.  13th  Lt.  Inf.  (11.) 
Lawrell,  Digby  H.         Maj.  late  64th  Beet. 
Lawrence,  £jr  Geo.  St.  Patritk,  KC3L  C». 

Lieut. -Gen. (ret.)  H.M.  Bong.  8.  Corp»(U> 
Lawrence,  H.  J.  H.  Bnll.  Surg.  Gr.  Gd*. 
'  jwreuBon,  John  Lieut.-Gen.  CoL  8th 

Laws,  M.  B.  S.  Ijent.  (ret.)  62ad  Begt.  [lf.> 
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•Layaid,  B.  V.  Capt.  3rd  W.  I.  Begt.  0,1) 
Lajard,  W.  T.  Colonel  Gejlon  Bifle8(lZ.) 
Leach,  Edm.  Major  50th  Begt.  {ll.) 

Leahej,  Arthur  Maj.  Boj.  Engineers  (llS 
Leake,  Bobert  Martin  Lt.-G-en.  (1^) 

Leather,  John  Towlerton  Capt.  2nd 

Dorset  Artillery  Volunteers  (ll.) 
Le  Blanc,  T.  E.  Capt.  late  37th  Begt. 

Le  Cocq,  H.  Capt.  B.  A.  Bombay  {ll.) 

•Le  Couteur,  J.      Cot  Jersey  MiL  ADO.  to 

the  Qgeen  (ll.) 
Le  Couieur,  J.  H.        Lt.-Col.  (rot.)  Coldm. 

Gds.  (10 
Lee,  J.  E.  Lieut.  55th  Begt.  (1/.) 

Lee-Jortin,  Henry  W.      Lt.  (ret.)  2nd  Life 

Gds.  (12.) 
Leeke,  Sir  H.  J.  Bt.  KCB.  EH.  Adm. 

Lecman,  Joseph  Lieut.  B.  N.  B.  (12.) 

Lecson,  B.  J.  P.  .       Capt.  34th  Begt.  (U.) 
Lefroy,  J.  Henry,  FBS.  Brig.-Gten. 

BA.  President  Ordnance  Select  Com.  (12.) 
Le  Gcyt,  W.  F.  Esq.  Mil.  Storekeeper  (12.) 
•Legge,  Hon.  Edw.  H.     Lieut.-Col.  Coldm. 

GWs.  (12.) 
Leggo,  Hon.  C.  G.     Lieut,  (ret.)  Bifle  Brig. 

(12.) 
Legge,  Compton  Lieut.  Oxford 

Mil.  (12.) 
Legge,  Hon.  ELeneage  Capt.  Coldm.  Gds. (12,) 
Legge,  W.  D.  Capt.  5th  Fus. 

Le^get,  B.  A.       Capt.  69th  Begt.  Mi^or  of 

Brigade,  Colchester  (12.) 
Legh,  Gkorge  Cornwall         Maj.  2nd  Boyal 

Cheshire  MiL  MP.  (12.) 
Lo  Gkdce,  Frederick    Lieut.  Boy.  Art.  (12.) 
Leigh,  Lord  Lord  Lieut.  Warwickshire 

Tjoitli,  James,  ^.C.  Major  late  2nd  Drs.  12. 
Ia}  Mcsurier,  A.  A.  Capt.  I4th  Begt.  (12.) 
Lempriere,  A.  B.  Capt.  B.E.  (12.) 

Lempriere,  George  B.  Capt.  B.E.  (12.) 

Lempriere,  Ilenry  Major  (ret.)  R.A.  (1/.) 
Lempriere,  H.  R.  Lieut.  GTth  Regt.  (12.) 
L'Miimrd,  T.  G.  B.  Lieut.  70th  Regt.  (12.) 
*  Lenon,  John  F.  Lieut.  R.N. 

Lennox,  Loud  A.  C.  Gordon         Lieut.  Gr. 

tills,  {ll.) 
Leonard,  Peter  MD.  Insp.-Gen.  of 

Jlosps.  and  Fleets  (12.) 
J  JO  Patourel,  Hy.      Comet  Ist  King's  Drag. 

Guards. 
Le  (^nesne,  J.  C.     Capt.  12th  Rov.  Laneers 
Leslie,  Arthur        Col.  (ret.  h.p.)  4l)tli  Regt. 
Le>»lie,  Jolin  H.  Capt.  7lyt  High.  L.  I. 

(12.) 
Leslie,  Tliomas     Capt.  (ret.)  B.  II.  Gds.  (12.) 
Levett,  Theophilus  J.     Lieut.  Stafford  Yeo. 

('av.  late  Capt.  Ist  Life  Giis. 
Levinge,  Sir  Riehd.  Bart.  Lt.-Col. 

late  Westmeath  Rifles  (12.) 
licwe.^  W.  L.  Capt.  (ret.)  48th  Regt. 

Lewis,  Adolphus  J.  Capt.  Hon.  Art.  Corny. 
licwis,  Charles  Algernon  Maj.-Gen.  (12.) 
Ticwis,  G.  O.  Capt.  (ret.)  7th  Roy.  Fus.  (12.) 
Jjowis,  H.  F.  P.  Lieut.  R.A.  (12.) 

Lexfi^,  John  Edw.      Lt.-Col.  (ret.)  G8tli  Rt.     . 
L<»wi9,  J.  Owen        Lt.-Co\.  \aVc  ^llVv  1RftG\.\ 


IjdwiM,  Bobert 


Leyoester,  E.  M.  Capt  BJI.  (U) 

Leyhmd,  T.  N.      Capt.  (let.)  2iid  Life  CMk 
LeyUmd^T.  Capt.  Denbigh  Yeo.  Okr. 

late  Lieut.  2nd  Life  G^. 
Liddon,  Matthew  Lieut.  8tTi  or  Kingfi  (U) 
Ligertwood,  T.  MD.  Surg.  Bopl  Jkt 

pital,  Chelsea  (12.) 
Lindsay,  Sir  Alex.  KCB.  Oen.  OiL 

Com.  B.  A.  Bengal  (11.) 

Lindsay,  Hon.  C.  H.  MP.      Lieat.-CoL  11& 

Middlx.  Bifle  Vols,  late  Lieut.-CoL  Qm. 

Gds.  (12.) 

Lindsay,  G.  H.,  Esq.  late  Got 

•Lindsay,  Henry  Qore  ItL-CcL  Bnar 

nock  Bifle  Vols,  late  Capt.  Bifle  Bri|Bidi 

Lindsay,  Hon.  James     Msy.-Gten.  late  Qml 

Mb.,  Lispector  Gkn.  of  Besenre  Fom 

(22.) 

lindsay,  BobertJ.IiloTdlF.CMP.  Xisal^ 

Col.  Hon.  Art.  Co.  late  LieuL-Co!.  Seob 

Fus.  Ghds.  (12.) 

Linton,  J.  E.    Master  (ret.)  Indiaa  Kavj  (U) 

Listowell,  Eakl  of  Capt.  late  Sco.  tm. 

Ghds. 
Litchfield,  E.F.  Capt.  H.  M.  5th  Bo^ 

N.L  (12.) 
Litdiford,  E.  B.  Lieut,  late  48th  Beng.  U 
Littledale,Edward  Miyor  late  Ist  Bot.1>m 
Lloyd,  C.  W.  Lieut.  16th  B^.  W 

Lloyd,  Francis  T.         Lieut.  Boy.  Art.  (U) 
•Lloyd,  Thomas        Capt.  35th  Bot.  Sumi 

Begt. 
Lloyd,  22«j.  W.  V.  MA.  FRCk3.    XaTalb* 

B.N.  (12.) 
Loch,  Geo.  Capt.  late  Duke  of  Lsoom- 

ter's  Yeo.  Cav.  M.P. 
Loehncr,  Christopher  P.  Capt.  36th  Middh. 

Rifle  Vols.  (12.) 
•Lock,  A.  C.  Knox    Lt.-Col.  60th  Bcgt.(U) 
Lock,  F.  E.  Major  (h.p.)  15th  BmL 

Lock,  n.  Capt.    iosth  Mad.  Inf.  (U) 

Lockhart,  Arch.  Inglis,  CB.  Col.  (wL 

h.p.)  92nd  Highs. 
Lockhart,  VV.  E.     Capt.  (ret.)  74th  Hi^ 

(ll.) 
IjOcocV,  ITerbert  Capt.  Roy.  Eng.  (U) 

I^odder,  Henry  CoU.  Lt.-Col.  hite  tfA 

Regt.  (1/.) 
Lodge,  W.  R.  Capt.  (ret.)  Inditt 

Aniiv 
Logan,  T.  G.,  MD.,  CB.        Director-Go.  of 

the  Anny  Medical  Department  (12.) 
Logic,  Cosmo  Gt}rdon,  MLD.  Surg.-Mijs 

R.  H.  Gds.  (12.) 
•Lombard,  G.  C.  8.  Capt.  and  Adj.  Ciril  Scr 

viee  Vols.  (12.) 
Tx>ng,  Chas.  P.  Major  13th  Lt.  Inf.  (ll) 

Longden,  Henry  Errington,  CB.      CoL  (nt 

h.p.)  10th  Begt.  Adj.-Gten.  Bengal  (12.) 
Longficld,  F.  Capt.  8th  or  Kinc»s  (U) 

Longford,  Tlie  Eabl  of,  KCB.       Col.  unsli 
Longmore,  Tlios.  CB.        Dep.  Insp.-Gen.  rf 
Hosps.  and  Prof.  Army  Med.  School  ^ 
Netley  (12.) 
Loraine,  Sir  Lambton,  Bart.        Comr.  BJ* 
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XoreU,  John  WiUiamson,  GB.      Lieut-Col. 

Commg.  KE.  Sheemess  (12.) 
Iiow,  Alex.  CB.    CoL  (ret)4th  Light  Drags. 
Iiow,  Sir  John,  KOB.  Gen.  H.M. 

Madras  Armj  (1^) 
Xowe,  A.  Bear-Adm. 

«Lowo,  £.  W.  D.  OB.     CoL  86Ui  Begt.(lZ.) 
Xofwe,  B.  H.  C.  D.  Lt.-CoL  Oren.  Gds 

Iiowe,  W.  D.  Capt.  unatt. 

♦Lowry,  B.  Wm.  Col.  47th  Begt. 

Xowther,  H.  MP.         Mi^or  Westmoreland 

and  Cumberland  Yeomanry  CaTalir  (11.) 
Iiuard,  C.  £.  Capt.  BJB.  (1/.) 

Xmard,  John         Lieut.-CoL  late  SOth  Begt. 
Ifluurd,  John  CB.  Lieut-Gen.  (ret.) 

Madras  Army  (LI.) 
Luard,  B.  G.  A.  Colonel  h.p.  kte  62nd 

Beet.  (K.) 
Imard,  Wm.  G.  CB.  Capt  RN.  (in 

Lucan,  G.  £.  Eabl  of,  KCB.  Gen.  Col. 

1st  Life  Gds. 
lodlow,  John  Mi^.-Gen.  (ret)  Beng. 

Army  (1/.) 
Xrtimsden,  H.  W.  Capt.  B.  A.  Madras 

(U.) 
Xrtxshmgton,  Sir  Stephen,  KCB.  Adm. 

(II.) 
I#ynch,  Staunton  G.  S.       Capt.  14th  Huss. 

a/. 

Xijnch,  W.  W.      Miyor  2nd  Queen's,  Miyor 

of  Brigade,  Chatham  (11.) 
Xynn,  James  Lt.-Col.  (ret.)  B.E. 

lAron,  Francis  Capt.  BJl.  (11.) 


Xijsons,  D.  CB. 


CoL  unatt  (1/. 


Lt.-CoL 


JCABEBLY,  Wm.  Leader 

unatt.  

Hacbean,  Fred.  EH.  Lt-Col.  late  84th 

Begt 
McBean,  Wm.      Lieut-Col.  (ret)  l»t  W.  I. 

Eegta^.) 
^McGwire,  E.  T.  St.  L.      3fajor  1st  Boyal 

Begt.  (1^) 
McClercrty,  Wm.  A.  Lieut.-Gen.  CoL  106th 

Begt.  Comm.  the  Forces,  Madras        (11.) 
KKnure,  Sir  Bob.  J.  Le  M.  Kt.  CB.    Bear- 
Admiral  (11.) 
H'Coy,  T.  B.  Capt  bite  65th  Begt. 

•M'Crea,  J.  D.  Capt  B.N.  (l1.) 

McCrca,  F.  B.  Mijor  8th  or  King's  (1/.) 
McCrca,  Joseph  Surg.  B.N. 

Macdonald,  JL  J.  J.     Lient.-CoL  late  95th 

Begt.  (1/.) 
•McDonald,  A.  M.  Col.  7th  Bifle  Dep. 

Batt  Winchester  (IZ.) 
Macdonald,  N.  Captain  5th  Fus.  (1/.) 

Macdonald  (of Clanranald),  Beginald  J.J. 

G.  Capt  B.N.  (il.) 

MacDonnell,  H.  J.  Lieut  12th  Begt.  (1/.) 
Macdougall,  Patrick  L.  CoL  unatt.  (1/.) 
MacGauran,  F.,  Esq.  Clerk  War  Office 

MacGregor,  Charles  M.  Lieut  H.M.  Bengal 

Staff  Corps  (1/.) 
•Macgregor,  H.  G.      Lieut.  17th  Begt.  (IL) 
M'Gregor,  Sir  Duncan,  KCB.        Gen.  (1^) 
M'Grigor,  Sir  Chaa.  JBart.         Army  Agent 
McDlxie,  J.  P.  JnMp.'Qen,  of  Hospitals  (IL) 


Mackay,  H.  A.  Lieut.  Boy.  Art  (LL) 

Mackay,  Heniy  Fowler  Capt-.  unatt 

Mackenzie,  J.  D.         Capt.  (h.p.)  14th  Begt 

(1/.) 
Mackenzie,  Kennett  D.  CB.     Col.  late  92nd 

Highs.  Dep.  Adj.-G«n.,  Dublin  (11.) 
McKillop,  h!  F.  Capt  B.N.  (1/.) 

Mackinnon,  L.  B.  Capt.  B.N.  (1/.) 

Mackinnon,  W.  A.  CB.  Staff  Surgeon-Major 
Mackinnon,  W.  C.  Capt.  3rd  Buffs  (1/.) 

McLaughlin,  Edwd.  Capt.  Boyal  Art.  (IL) 
Maclean,  Allan  Lieut  1st  Boyal  Drs.  (11.) 
•Maclean,  F.  D.  Major  13th  Huss. 

Maclean,  P.  Miyor.Ghm.  (ret.  f.p.)  Boy.  Art. 
Maclean,  W.  C.  MD.  Dep  Insp.  Gen.  Pro£ 

of  Medicine,  Fort  Pitt  (1/.) 
Macleod,  D.  Mi^.-G^n.  Col.  H.M.  4th  Mad. 

Light  Cav.  (LL) 
MacLeod, Norman, Esq.  late Lt.  Hon.  Art.Co. 
Madiyer,  Dayid    Lieut  2nd  Som.  Mil.  (IZ.) 
M'Master,  Y.  M.,  WM.      Staff  Surg.  MD. 

(11.) 
M'Murdo,  W.M.S.  CB.  Major-Gen. 

Commg.  1st  Inf.  Brig.  Curragh    (1/.) 
McNair,  J.  A.  Fred.  Capt.   Boy.  Art 

Madras  (12.) 
M'Namara,  Sir  Burton,  Ki.         Yice-Adm. 
Macnamara,  Fras.  Lt.-Col.  Clare  Mil. 

Macnamara,  F.  R  Capt.  93rd  Highs.  (11.) 
Macneil,  Hector  A.     Capt.  Edin.  or  Queen*s 

Begt.  L.I.  MiL  (LI) 
Mac^merson,  Eyan      Major  late  14th  Light 

Dragoons  (1/.) 
Macpherson,  G.  G.  Capt.  Coldm.  Gds.  (IL) 
Macqueen,  D.  B.      Lieut.  75th  Begt.  (1/.) 
Macqueen,  James  D.  Capt.  unatt.  (1/.) 

Madan,  Wm.  Capt.  49th  Begt  (12.) 

Magill,J.McG.  Capt  (ret)  2nd  Queen's  (IZ.) 
Mahon,  Viscount  Capt.  Gren.  Gds.  (1/.) 
Maingu^,  F.  B.  Capt.  B.  E.  (IZ.) 

Mainwairing,  Alfred  B.  Lieut.  B.A.  (1/.) 
Maitland,  C.  L.  B.  CoL  (ret.  h.p.)  Gren.  Gds. 

Major  Chelsea  Hospital 
Majendie,  Yiyian  D.  Capt.  B.  A.  Asst. 

Sup.  Boyal  Laboratory,  Woolwich  (1/.) 
•MaUn,  C.  H.  Major  75th  Begt   (11.) 

Malcolm,  G.  A.  CB.         Lieut.-Q^neral  CoL 

105th  Madras  Light  Infantry  (1/.) 
Malcolm,  B.  Miyor  (ret.  h.p.)  K.E.  Bombay 
Malcolm,  W.  tieut.  10th  Begt 

Malet,  C.  St.  Lo.  Lt-Col.  kto  Sco.  Fus.  Gds. 
Malet,  H.  C.  E.  Lt-Col.  Gren.  Gds. 

Malct,  Harold  E.         Captain  18t}i  Hussars 

(1/.) 
Mallet,  Hugh  Capt.  kte  4th  Lt.  Drags.  (1/.) 
Mallcy,  James     Lieut.  5drd  Begt. 
Malthus,  Sydenham      Capt.  9-k]i  Rcgt.  (1/.) 
Malton,  W.  D.         Capt  Soottisli  Bordeiera 

Mil.  (1/.) 
Man,  H.  Garnet        Lt-Col.  late  54th  Begt 

Migor  London  Eng.  Yols.  (1/.) 
Man,  J.  Alex.  Lieut.  Boyal  Aberdeen  High. 

MU.  (1/.)  ^^ 

Manby,  Charles,  FBS.       Lt.-CoL  Eng.  and 

BaUway  YoL  Staff  Corps  (1^.) 
Mann,  J.  B.    CoIomI  Cv«t.\  ^^t^^K^^.  V^XN 
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Manners,  LosD  Qoo.  John,  MP.    Col.  (ret.) 

R.H.  Gda. 
Mansfield,  Sir  W.  R.  GCSI.  KCB.        Gen. 

Col.  88th  Kegt.  Com.-in-chief,  East  Indies 
Manson,  A.  K.  Col.  H.M.  Bom.  Army  (11.) 
March,  Wm.  H.     Maj..G«n.  (ret.)  R.M.L.I. 

(10 

Margesson,  W.  G.  Major  80th  Regt.  (1/.) 
Marindin,  H.  R.  Maj.  Ute  1st  Royals  (1/.) 
Markham,  W.  T.  Capt.  late  Coldm.  Gds. 
Marriott,  H.  Christopher       Maj.  (ret.)  60th 

Roy.  Rifles  (1/.) 
Marryat,J.  H.  Capt.  R.N. 

Marsden,  Richard  Lieut.  R.N\R.  (II.) 

Marsh,  J.  Paym.  R.N.  (l^ 

Marsh,  Rohert  Maj.  late  24th  Regt. 

Marsh,  W.  D.  Capt.  Roy.  Eng.  (1/.) 

Marshall,  F.  G.  Capt.  86th  Regt. 

^Marten,  Francis  Capt.  R.N.  (11.) 

Martin,  Edw.       Lieut,  late  28th  Mad.  N.  I. 

(U.) 
•Martin,  Thos.  Lt.-Col.  4th  King's  Own  (U) 
Martin,  Sir  Wm.  F.  KCB.  Adml.  Comman- 
der-in-Chief Devonport  (1/.) 
Martyn,. Cecil  E.  Lieut,  (ret.)  6thl>rag.  Gds. 

Marvin,  Wm.  Major  late  Roy.  Art.  {11.) 
Massey,  H.  H.,  M.D.      Dep.  Insp.-General 

Army  Hospitals 
Massey,  Son.  Lionel  E.  Lieut.-Col.  Sco. 

Fus.  Gds. 
Massey,  JSon.  N.  H.  C.  Col.  late  4th 

W.  Y.  Mil. 
Matheson,  Thomas  Lieut.-Gen.  (1^) 

Mathew,  B.  H.  Capt.  R.E.  Bombay  (1/.) 
Matson,  E.  Major-Gen.  R.E. 

Matthews,  F.  P.     Capt.  late  Ist  Sussex  Rifle 

Vols.  (1/.) 
Matthews,  Henry  G.        Ens.  lat«  44th  Regt. 
Maude,  Hon.  Francis  Capt.  R.N.  (1/.) 

Maude,  G.  A.  CB.  Lieut.-Col.  (ret.)  R.H.A. 
MaunseU,  E.  E.  Capt.  R.N.  (1/.) 

Maunsell,  F.  Lieut.-Gen.  Col.  85th  Regt. 
Maunscll,  F.  R.  Maj.  R.E.  Bcng.  (1/.) 

May,  John  Lieut.  Hants  Militia  (1/.) 

Maxse,  Fred.  A.  Capt.  R.N. 

Maxse,  H.  F.  B.  Lt.-Col.  late  Coldm.  Gds. 
Maxwell,  J.  Balfour  Vice- Admiral  (1/.) 

Maycock,  J.  G.  Major  14th  Regt.  (1^) 

Mayne,  J.  O.  Capt.  R.  E.  Madras  (1/.) 

•Mayne,  Rich.  C.  Capt.  R.N.  (1/.) 

Mayo,  John  H.  Lieut,  late  West  Norfolk  Mil. 

(11.) 

Hayo,  W.  B.  Esq.  Dep.  Asst.  Sup.  of  Stores 

(11.) 
Mayow,  George  Wynell,  CB.  Col.  h.p.  unatt.  I 

Dep.  Quar.-Mas.  Gen.  Ireland  (1/.) 
Meade,  R.  R.  Major  (ret.  h.p.)  8th  or  King's 

(11.) 

•Meaden,  Jas.  Capt.  Ceylon  Rifles  (1^.) 

Meane,  John  Surg.  78th  Highrs. 

Meehan,  Geo.  Walker  Lieut.-Col.  unatt. 
Melgund,  G.  J.  ViscoXTKT  Lieut.  Scots 

Fus.  Gds.  (II.) 
kelloTy  A.       Lieut,  (ret.)  %^Yv  or  TL\tv^^  *  0^l>) 
Jfelrille,  JTon,  N.  L,    Capt.  (jcet.')  ^bV\iTL.O. 
JJorderprs 


MelTiOc,  P.  Lawrence  Ena.  97th  Begt.  (U) 
Mends,  Geo.  B.  O.  Capt  R5. 

Mends,  Herbert  Col.  (ret.)  Sad  Wert  LB. 
Mends,  J.  D.  Lieut.-CoL  2nd  W.L  IfcgL 
Mends,  W.  R.  CB.  Capt.  RJf .  Dimtor 

of  TraniporU,  ADC,  io  the  Queen  (1/.) 
Merrewether,  Sir  W.  L.  CB.  K.CJ5.I.     CcL 

H.M.  Bo.  Staff  Corps,  Resident  at  Ads 

(10 
Methuen,  F.  H.  P.  Lobd    Lt.-CoL  B.  "Wifc 

Mil.  ABC.  to  the  Queen 
Methuen,  R<m.TtLVLl  S.     Capt.  Sco.Fiis.04l 
Meyrick,  Aug.  W.  H.        Col.  Sco.  Fus.  GdL 
Michell,  Sir  John,  KCB.  Lt.-Geo.  CoL  SM 

Regt.  {ID 
Michell,  J.  Edward  Liea4.-CoL  R.HA.  (U) 
Middleton,  F.  D.  Major  h.  p.  late  29A 

Reart.  {II.) 
Middleton,  Sir  George  K.  Broke^  Bari.  CB. 

Rear- Admiral  {11.) 
Middleton,  O.  R.  Capt  4th  King's  Own  (U) 
Middleton,  W.  G.  Lieut  12th  Bof. 

Lans.  (1^.) 
Middleton,  W.  H.  Seq.      Hon.  Corps  Gcst- 

at- Arms 
•Mildmay,  Sir  Henry,  Betrt.  Lt-CoL  Hssli. 

Yeo.  Cav.  (11.) 
Mildmay,  H.  A.  St.  J.Capt.  Kifle  Brigadr(ll) 
Miles,  H.  R.  W.     Lieut,  (ret.)  6th  Futat) 
MiUar,  J.  A.  Capt.  Bojal  Engis.  (U) 

Miller,  D.  Capt.  R.X.  (U) 

Miller,  Frederic,  IT.  C  Lt-Col.  BJL  (U) 
Miller,  G.  M.  Major  79th  Highls.  (U) 

Miller,  Robert  B.  Capt.  BJf.  (U) 

Miller,  T.  C.  Lieut.  43rd  Rcjjt  (1/J 

Miller,  William  V.  Paym.  R^'.  (1/.) 

Miller, W.H.CB.  Maj.-Gen.  (Tvt.)M*d 

Army  (1/.) 

Milles,  Hon.  G.  W.  Lt.-Col.  East  Kent  Tea 
Cav. 

Millington,  Walter       Lieut.  3rd  Essex  iit 

Volrs.    (i;.) 
Mills,  C.  J.  C.  Col.  (ret.)  94th  B<£t. 

Mihnan,  G.  A.  Lieut.-Col.  Rot.  Art.  [V) 
Milne,  Sir  Alex.  KCB.  Vice-Admind  (l?-) 
Mincliin,  F.  C.      Lt.-Col.  hite  H.M.  Batk 

N.I.  (1/.)  ^ 

Minet,  C.  W.  Esq.  late  W.  Kent  Yeominrt 
Mitchell,  T.  J.         Capt.  (ret.)  Ist  Drag.  QdL 

Moffat,  Boland  Col.  h.p.  umtt 

Motfat,  Boland  G.  Lieut.  8th  or  King's  (lU 
Mofiatt,  K.  M.       Col.  (ret.)  Royal  Can.  Bit 

Molony,  CM.  Capt.  l^A.  ai) 

Molony,  W.  M.  Miy^late  22ud  Regt  (Ui 
Molyneux,  W.  C.  P.  Ens.  22nd  Re4  (1/.) 
Moncrieff;  Alex.    Capt.  Edinburgh  Art.  3E. 

•Moncrieff;  Geo.H.  Lt-CoL  Scots.  Fia. 

Gds.  (1/.) 
Moncrieff,  L.  K  i^eut  RX.  (11) 

Monro,  Jas.,  MD.  Surg. -Maj. late  Coldm. G(k 
Monson,  Hon.  D.  J.  Capt.  (ret.)  96th  BeA 
l&^Tv\j,oTci^Tve,  AW.  J.  Cant  20th  Huss.  (U) 
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iConteomerie,  Sir  Patrick,  £CB.  Qen, 

B.  A.  Madras 
Montgomery,  G.  S.       Brig.-Q-en.  Bo.  Army 
Hontresor,  Henry  £dw.         Lieut. -Col.  (ret.) 

Gren.  (Mb. 
ICoore,  A.  G.  Montgomery  Lt.-Col.  4th  Hubs. 
Hoorc,  H.  GB.     Lt.-Col.  (ret.)  Bens.  Army 
Moore,  H.  C.  Lieut.  B.E.  Bombay  (1/.) 

Moore,  John  C.        Capt.  Rifle  Bri^tde  (10- 
Moore,  R.  C.  CB.  Major-G^n.  Boy.  Art. 

Madras  (1/.) 
Moore,  Tliomas  C.  C.      Maj.-Gen.  B.M.L.I. 
Morant,  W.  Sam.  Capt.  late  Gren.  G^.  (1/.) 
Moray,  H.  E.  H.  Drummond       Lieut.  Soots 

Fus.  Gds. 
Morar,  J.  C.  D.  S.  Capt.  28th  Bo.  N.L 

Moreland,  Jos.    Capt.  late  Hon.  Art.  Comp. 
Moreton,  H<m.  Algernon  T.      Capt.  late  8rd 

Hussars 
^Morgan,  Horatio  Capt.  and  Faym. 

100th  Regt.  ill.) 
Morrell,  H.  Capt.  Essex  Rifles  (1/.) 

Morrieson,  J.    Lieut.-Col.  (ret.  f.p.)  Indian 

Army  (11.) 
Morrieson,  B.     CoL  (ret.  f.p.)  Indian  Army 

ill.) 
Morris,  Sir  Edm.  F.  KCB.  General  Col. 

40th  Regt. 
Morrison,  W.  L.  Lieut.Col.  R.E.  (11.) 

Morse,  H.  B.  Dep.  Com.  General  (1/.) 

Morton,  C.  Brooke  Lieut.-CoL  (ret.) 

Bombay  Army 
Morton,  G.  de  C.  Lieut.  6th  Regt. 

Moseley ,  W.  H.    Capt.  60th  Roy.  Rifles  (1/.) 
Mostyn,  Son.  M.  H.    Lieut,  and  Paym.  21st 

B.N.  B.  Fus. 
Mostyn,  Horn.  Roger  Lt-Col.  (ret.)  Sco.  Fus. 

Gds. 
Mount-Charles,  G.  H.  EABLof      CoL  (h.p.) 

1st  Life  Ghls. 
Mountain,  R.  F.  Col.  Roy.  Art.  (U.) 

Moysey,  Charles  John         Capt.  R.E.    (1/.) 
Muncaster,  Lord     Comet  Torks.  Yeo.  Cay. 

late  Capt.  Rifle  Brig.  (11.) 
Mundy,  A.  M.  Capt.  late  Notts.  MiL 

Mundy,  5i>  George  Rodney,  KCB.  Vice-Ad. 

Com.-in-Chief  North  Amer.  and  W.  I. 
Munro,  Campbell  Capt.  late  Gren.  Gds. 

Murdiison,  Bod.  M.      Capt.  late  60th  Regt. 
Mure,   Wm.         Lt.-CoL  (ret.)    Sco.  Fus. 

Gds.  (1/.) 
Murray,  Aug.  Geo.  E.  Lieut.  BN. 

Murray,  Jolm    Lt.-CoL  late  Gren.  Gds.  (1/.) 
Murray,  Jc^m  Commr.  B.N.  (IL) 

Murray,  Lord  J.  C.  F.  CoL  (ret)  Sco. 

Fus.  Gds.  (12.) 
Murtogh,  John  Surg.  h.p.  6th  Begt. 

Mush,  John  Lieut.  I7th  Begt.  (1/.) 

Mussenden,  W.         Major  8th  Hussars  (1/.) 
Mylius,  F.  J.        Capt.  Paym.  61st  Begt  (1/.) 


NANGLE,W.C. 
Napier,Geo.T.  C.  CB. 
l^apier,  Gerard  J<^ 
Napier,  B^  H. 
Nares,  G.  8. 


•NasoD,  Jnob 
Oo0pari(li,) 


Capt.  B.  A.  (1/.1 

Mi^or-Gen.  (l/.j 

Capt.  B.N.  (i;.) 

Comr.  B.N.  (IL) 

Commr.  BJf.  (1/.) 


Staff  Surg.  B.N. 
Lieut.-CoL  (ret.)  Sco. 


Lt-CoL  11th  Dep.  BaU. 


Nelson,  Thos.  MD. 
NeriUe,  Edward 

Fus.  Gds. 
Newdigate,  Edw.     Col.  late  Dep.  Batt.  Aast. 

Adjt-General,  Aldershot  (1/.) 
Newdigate,F.W.  Lt.-CoL  Stafid.  Rifle  Volun- 
teers, late  Lieut -Col.  Coldni.  Gds.  (1/.) 
Newton,  Samuel  Chas.       Lieut,  (ret.)  R.  E. 

Gds.  (11.) 
Newton,  W.  E.  Lt.  1st  Mid.  Eng.  Vols. 

(II.) 
Newton,  Wm.  Sam.  Major-Gt;n.  h.p.  Coldm. 

Gds. 
Nicholetts,  G.       Capt.  Comdt.  27th  Bombay 

or  2nd  N.  I.  Belooch  Regt.  (1/.) 
NichoUs,  Henry  Miy.  (ret.)  94th  Begt. 

Nicholson,  Henry  F.  Commr.  B.N.  (11.) 
Nicholson,  Lothian,  CB.  CoL  B.  E.  (1/.) 
Nicholson,  S.  J.  Capt.  B.A.  (1/.) 

Nicoll,  Chas.  R.  Surg.-Mi\j.  (ret  h.p.)  Gren. 

Gds. 
NicoUs,  Geo.  Green  Lt-Col.  late  Gren.  Gds. 
Nicolson,  Sir  Fred.  W.  E.  Bart.  CB.,  Bear- 
Admiral  (1/.) 
Noble,  Andrew  Capt.  late  B.A. 

Noble,  Jno.  Geo.  Capt.  1st  B.  Lan.  MU.  (1/.) 
Nolloth,  Edward,  MI).  Stafi'Surg.  B.N.  (IL) 
Norbury  T.  C.  N.  Capt.  Uite  6th  Drag. 

Gds. 
Norcott,  Wm.S.  B.  CB.       Col.  unatt  (1/.) 
Norman,  Hennr        Lieut,  late  10th  Hussars 
Norman,  H.  W.  CB.   CoL  H.  M.  Beng.  Staff 

Corps,  ADC.  to  the  Queen  (11.) 
•Noms,  Geo.  Goodwin  Capt.  2nd  Warwick 

MiL  (i;.) 
North,  C.  F.  Mai.-Gkn.  (ret.  f.p.)  B.E. 

(1/.) 
North,  C.  Napier       CoL  late  60th  R.  Rifles 

(1/.) 
North,  J.  S.  D.  CoL  late  Q.O.L.I.  MiL  MP. 

(1/.) 
North,  R.  M.    3dU.(r^)  Ind.  Army  (12.  lOt.) 
North,  Hon.  W.  H.  J.      Lieut.  Oxford  Yeo. 

Cav.  late  1st  Life  Gds. 
Northey,  E.  R.      Capt.  late  62ud  L.  I.  (1/.) 
•Northumberland,  Tlie  DuKS  of        Lt-CoL 

North.  MiL 
Nott,  A.  H.     Capt  late  H.M.  Indian  NarT 
Nugent,  C.  B.  P.  N.  H.        Lieut.-Col.  B.E. 

(1/.) 
Nugent,  C.  Edward        Lieut  late  43rd  L.I. 
Nugent,  Sir  G.  E.,  Bart.  Lt-CoL  late 

Gren.  Gds.  (1/.) 
Nugent,  St  G.  M.  Lieut.-Col.  h.p.  un- 

att (1/.) 
Nuthall,W.  F.    Brigadier-Gen.  H.M.  Beng. 

N.I.  (1/.) 

O'BBIEN,  Donatus  Capt.  late  B.S.C. 

O'Brien,  J.  T.  N.  Miyor  kte  20Ui  Begt.(i;.) 
O'Brien,  B.  S.  Miy.  Staff  Officer  of  Penrs. 

(11.) 
O'Byme,  Bobert,  Esq.  FBGS.  Nary 

Agent  (IL) 
O'Connor,  L.  8.  CB.         Miy.-G«n.  Staff, 
Jamaica 
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Ogle,  Ghnham  Oapt.  B.  K. 

Ogilvy,  Thomas  CoL  late  2nd  Life  Gds.  {11.) 
O  Hagan,  James,  Esq.  late  War  Office  (1/.) 
O'Hea,  J.  B.        Capt.  late  25th  Begt.  K.  O. 

Bordrs.  (1/.) 
Oldfield,  Chas.  J.   Lt.-Ool.  (ret.)  Ben.  Army 
•Oldfield,  Bichd.  Capt.  Boyal  Artillenr  (1/.) 


Oldfield,  B.  B. 
Oldham,  H.  H. 
Oimnamiey,  F.  M. 
Ommanney,  H.  M. 
Ommamiey,  M.  F. 


Capt.  B.N.  (IZ.) 
Capt.  48th  Begt.  (ll.) 
Lieut.  B.N.  (1/.) 
Lieut.  B.N.  (1^.) 

Lieut.  B.B. 
Onslow,  Arthur  £dw.      Lieut.-Col.  late  Sco. 

Fus.  Gds. 
Ord,  Sir  Harry  St.-0.,  Kt.,  CB.     Col.  B.E. 

Qt>y.  and  Commander-in-Chief^  Singapore 
Ord,  W.  Bedman  G^n«  Col.  Commt.  K  JS. 
Orkney, T.  J.  Eakl  of  late  9th  Boyal  Lancers, 

and  late  Capt.  Commt.  Bucks  Yeomanry 
Orlebar,  Orlando  Comm.  B.N. 

Ormond,  W.  C.  Lieut.  6th  Fusiliers 

Ormsby,  Arthur  OM>t.  unatt. 

Onnsby,  John  William  Major-(±en.  B.A. 
Ormsby,  Thomas  Capt.  late  92nd  Highlrs. 
Osborne,  Erie  W.  Lieut.  1st  W.  I. 

Be|t.  (U.) 
Ostrehan,  £.  S.        Capi.  H.  M.  Bomb.  Staff 

Corps 
Otway,  Charles  Maj.-Gkn.  B.A. 

Ouchterlony,T.  H.  Capt.  B.A. 

•Owen,  a.  A.  Capt.  107th  Beng.  Inf.  (1^) 
Owen,  C.  H.     Lieut.-Col.  B  JL.  Prof,  of  Art. 

Boy.  Mil.  Academy,  Woolwich  (1/.) 

PAGET,  C.  H.  M.  Lieut.  29th  Begt.  (II.) 
Paget,  Lord  Geo.  A.  F.    M^.-Gen.  Col.  7th 

Drag.  Gds.  Inspec.-Q«n.  of  Cavalir  (1/.) 
Paget,  G.  E.        Cornet  Leicester  xeo.  Car. 

late  Lieut.  B.  H.  Gds.  (1/.) 
Paget,  H.  E.     Lt.  87th  Boy.  Irish  Fus.  (1/.) 
Pagot,  Joseph  Capt.  Derby  Mil.  (1/.) 

Paget,  Patrick  L.  C.    Lt.-Col.  late  Sco.  Fus. 

Gds. 
Pakenham,  C.  W.  Capt.  Greu.  Gds. 

Pakiiigton,  JRi^fht  Hon,  Sir  John  S.  Sort. 

GCB.  MP. 
Palk,  Lawrence  II.     Lieut,  (ret.)  Sco.  Fus. 

Gds.  (U.) 
Palliser,  E.  M.       Capt.  (ret.)  7th  Huss.(i;.) 
Palliser,Wm.  C.B.  Maj. unatt.  late  18th 

IIlI8.    (1^) 

Palmer,  Frederick  Lieut.-Col.  Sco.  Fus.  Gds. 
Palmer,  John  Capt.  B.N.  (1^.) 

Palmer,  Roger  Lieut.-Col.  2nd  Life  Guards 
*Panter,  H.  G.  Major  22nd  Begt.  (IZ.) 

•Parish,  II.  Woodbine  C.B.  Lieut.-Col.  45th 


Rogt,(l/.) 
arke,Wm.< 


Parke,Wm.CB.  Col.  h.p.  63rd  Begt.  (1/.  1*.) 
Parker,  Sir  Chas.  C.  Bart.  Admiral 

Parker,"  C.  W.  Capt.  4th  Boyal  Middlx. 

Mil.  late  69th  Begt. 
Parker,  Francis  Comet  (ret,)  12th  R. 

Lancers  (1/.) 


Pamell,  ^ofi.  Hy.W.  Xleni.  Imte  BJf.  {ll} 
Pamell,  W.  H.  Capt  Gren.  G^ 

•Parr,  Henry  H.      Bns.  13th  Light  liif.(U) 
Parr,  Thomas  B.       Capt.  Irt  Somerset  Mil 

Parratt,  J.  B.  T.  KD.    h-p.  B.  A.  Imp.  Qcn. 

of  HospitalB 
Parry,  Biohard  Cornet  lato  2nd  BJfJ. 

Dragoons  Q,L) 
Parsons,  L.  H.  H.  Lieat.  RH JL  (U) 

Parsons,  Wm.  Lieat  RJ^'.  (U) 

Fasley,Chas.  Iiieai.-CoL  B.  £.  (U) 

Pasley,  M.  W.  B.  S.       Capt.  and  A^jt  Joh 

£sr  and  Kincardine  ICiL  (li.) 
Pasley,  Sir  Thos.  Sabine,  Bari,   Adm.  Cob- 

mander-in-Chief,  Fortamoaih  (1/.) 
Patten,  MiffJU  Ban.  John  Wilaon,  MP.  GoL 

8rd  Boy.  Lane.  HiL  ADC,  to  the  Qmm 
Patten,  Eustace  J.  Wilson        Capt  lit  Ltfr 

Gds. 
Patterson,  Dayid  Ailrman  Capt^  Pi^b. 

21stFu8ilien  (ll.) 
•Patterson,W.  T.  L.    CoL  9l8t  Hi^na  (U) 
Patton,  H.  C.  Capt.  22Dd  Bigt 

Patton,  John        Lient-Cbn.  CoL  47th  BigL 

(1/.) 
Paulet,  LoBD  Frederick,  OB.       MajorQa. 

Col.  32nd  Begt.  (1/.) 
Paxton,  A.  F.       Lieut.  h.p.  llth  Hum.  (U) 
Payn,  Wm.  CB.  Col.  72nd  Highs.  (Ul 

Payne,  J.  B.    Capt  4th  Middlz.  Art  Yok) 

(ll.) 
Payne,  W.  B.  Conanr.  BJT* 

Paynter,  John     Capt  (ret.)  Scot  Fos.  Qdi. 
Peacock,  Gtjo.  late  Master  B.N.  (IM 

Pearce,  Eras.  G.  Paymr.  B.  N.  (U) 

Pcarse,  Geo.  G.  Majot  Boy.  Art.(U) 

•Pearson,  C.  K.      Lieut-CoL  3rd  Buib  (U) 

Capt  late  Ist  B.  CheaL 


Pearson,  F.  B. 

Mil.  (1^.) 
Pearson,  B.  L.  O. 
•Peel,  A.  Lennox 
Peel,  Cecil  i^cnnox 


Pai'ker,  Richard  Major-Gen.  (1/.) 

ParJbj,  Geo.        Lt.-CoLlate  ^O^B-e^.  O^l.UVexcj,  Kxx^i  Manvera,  jLokd    WC 

Parlby;  Wm.  Major-Gen.  Col.  2ilstlLuB.ai.\\     Qtistv.  Vj^'t.V.^^^QctwjuQc^  ' 

Parnell,  A.  C«^P^.  "B^-^.  W  \  IJm^i^lBTe^ Av^  ^^^tanate^^ 


Lieut-CoL  Gren.  GA. 
Lt.-CoL  52nd  Lt.  M 
Lt.-CoL  Sco.  Fus.  Gds. 
Peel,  Si^ht  Hon,  Jonathan  Lieut.-Ocn. 

Peel,  J.  Floyd         Capt.  late  Sco.  Fus!  OA. 

(IL) 
•Pellcw,  Pownoll  W.         Commr.  B.N.  (li.) 
Pemberton,  C.  P.  Lieut.-CoL  Soo.  Fus.  Odi. 
Penfold,  F.  Paym.  B.N.  (IL) 

Pennant,  Hon.  A.  H.  Donglas        Lieut-CoL 

Gren.  G^s. 
Pennefather,  Sir  J.  Lysaght,  GCB,        Qco. 

Col.  22nd  Begt.. 
Pennefather,  B.  D.  Major  E.  Kent  Mil 

Pennefather,  R.  P.  Lieut.   B.K.Madm 

•Pennethome,  L.  P.  Lieut  B.  A.  (11) 

Pennington,  Edward,  Esq.     War  Office  (It) 
Penrhyn,  Lord  E.  G.  D.     CoL  Comt  B<ml 

Camarr.  Rifles  Mil. 
Pepys,  Edm.  Lieut,  late  Ist  Dnfit 

Perceval,  II.  L.  Commr.  B.  K.  (U) 

Perceval,  Jno.  J.     Lt.  (ret.)  17th  Begt.  (IQ 
Perceval,  Spencer  Maior^CteL 

Percival.  Ernest  A.  Capt.  late  11th  Hnsa(lt) 
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Pester,  Henrj'  Lieut.-GeiL  B JL. 

Petiej,  Bob.        Major  h.  p.  24th  Lt.  Drac s. 

Prof,  of  Mil.  Surreying  at  the  Boy.  Hul. 

Coll.  Sandhurst  (1^) 
Petre,  John  fiamej  Capt.  late  1st  Drgs. 

(1/.) 
•Peine,  Martin  Major  97th  Begt.  (II.) 

Petrie,  Samuel,  CB.   late  Direc.  of  the  Com- 

miasariat  {11.) 
Pejton,  Sir  Algernon  W.  Bart,      Ci^t.  Ist 

Life  Gds. 
Peyton,  Francis  Col.  98th  Begt.  (LI) 

Peyton,  T.  Gt.         Major  Hereford  Mil.  (1/.) 
Phajre,  B.  CB.  CoL  H.M.Bom.  Staff 

Corps,    Quarter-Master   Gten.    Bombay, 

ABC.  to  the  Qiteen  (12.) 
Phibbs,  Bichd.     Major  4th  Boy.  Lane.  MiL 

Fhitips,  Qeo.  Capt.  BJS. 

•Philips,  George      Capt.  2nd  Queen's  (12.) 
Philips,  N.  G.  Capt.  kte  47th  Begt. 

Hon.  Corps  Gent.-at- Anns  (II.) 
Phillimore,  Wm.  Brough      Capt.  late  Gren. 

Ckis. 

Lieut.-CoL  late  Srd  Lt 


Phillipps,  Henry 

Drgs.  (II.) 
Phillips,  Sir  B.  T. 
tulips,  Alex. 
PhiUipe,  Charles  G. 
Phillips,  Courtenay 


Maj.-Gen.  (11.) 

Capt.  B.N.  (11.) 

Capt.  B.K.  (ll.) 

Msj.  late  15th  Huss. 


PhilUps,  £.  B.  Capt.  late  53rd  Begt.  (II.) 
Phillips,  L.G^_  Lieut.-CoLGTBn.Gds.(l/.) 
Phillips,  Paul  Winsloe  Lient-CoL  B jL 
^liUips,  B.  N.  Mi^or-G^n.  imatt. 

Phillpotts,  W.  C.  Capt.  Boyal  Engrs. 

Philpot,  John  T.  Esq.  Paymast.-GeQ.  Office 
Philpot,  PhiHp  Major  28th  Begt.  (11.) 

Phipps,  C.  B.  Capt  29th  Begt.  (11.) 

Phipps,  B.  W.  Capt  RA.  (Ll.) 

Piekwick,  Chas.  H.  S.    late  Lieut  91st  Foot, 

and  late  Capt.  2nd  Som.  Mil. 
Pidcock,  Thomas  Paymaster  B.  N. 

Piers,  C.  B.  Capt  and  Paymaster  BjL 

Pilgrim,  J.  Bunoe     Lient.-Col.  (ret.)  8th  or 

King's 
PiUdngton,  J.  B.    Lieut,  (ret.)  Ceylon  Bifles 


PiDeau,  H.  G. 
Pinder,  Geo. 
Pinnoc^,  Harris  N. 

L.I.  (Ll.) 
Pitt,W.  L. 
•Pittman,  Frank 
•Plasket,  W.  A.  H. 
Platen,  CouiiT 
Play&ir,  W.  M. 


Lieut.  B.£.  (1/.) 
Col.  (ret.)  f.  p.  (11.) 
Lieut  7l8t  Highld. 


Lieut  55th  Begt.  (12.) 
As8t.-Paym.  bJt.  (12.) 
Capt.  24th  Begt.  (LL] 
late  B.N.  (12.^ 
Lieut  107th  Begt  (12.] 
•Plummer,  H.         Capt.  7th  Boy.  Fus,  (12.^ 
Pocklincion,  B.  H.  F.         Lieut.-CoL  unaU. 

Member  of  Council  of  MiL  Education 
Pooklington,  F.  Capt.  5th  Fus. 

•Pocklmgton,  G.  H.       Major  18th  B.  Irish 


•Pda,  C.  V.  K. 

(12.) 
Pole,  Edward 
•Pole,  B.  A. 


Mijor  Cape  M.  Bifles 


Miyor-Gen. 
Oapt.  12th  Bgyal  Laaoers 

Ponsonby,  Mom,AMbl9j  J.0.       €ipt.lAtel 
€hm,  Qdg,  \ 


Pollard,  Chas.  Capt  B.B.  Bengal 


Poole,  W.  Steward  Lieut 

Pooley,  Hemy  Capt.  2nd  Chediire  Axt. 
Vols.  (12.) 

Pope,  James  S.,  Esq.  late  War  Offiee 

Popham,  Brunswick  Tioe-Admiral 

Portal,  Bobert  Lt-CoL  late  5th  B.I.  Lan- 
cers 

Porter,  Henry  Edw.  Maj.-Gbn. 

Porter,  Whitwofrth  Lt.*CoL  Boy.  Engi- 
neers Pro!  of  Fortn.  BJf.  CoU.  Sand- 
hurst (12.) 

•Portman,  Mon,  W.  H.  B.  CoL  West  Som. 
Yeo.  CaT.  MP.  (Ll.) 

Pote,  C.  St  Clair  Lieut  Cape  Mtd.  Bifles 
(12.) 

Powell,  H.  F.  Capt  late  Ceylon  Bifles 

Powell,  B.  A.  CB.  Capt  B.K. 

Powell,  Thomas  Haroonrt  Capt  late  Soo. 
Fus.  Gtls. 

Power,  Sir  W.  T.  J.  BCB.  Com.  General- 
in-Chief 

Powys,  ff<m,  Charies  J.  Fox  Capt.  69th 
Begt. 

Powys-Keck,  C.  H.  G.  Lieut  60th  Boy. 
Bifles  (12.) 

Powys-Kecl^  H.  L.  Lieut.  Leicestershire 
Yeo.  Cav.  (U) 

Powys-Keck,  T.  B.  Lieut  60th  Boy.  Bifles 
(12.) 

Pratt,  LoBD  G.  M.  CMDt  Gren.  Gds. 

(12.) 

Pratt,  Bobert,  CB.  CoL  28rd  B.W.  Fus. 
(12.) 

Pratt,  Sir  Thomas  Simpson,  BCB.  Lieut 
Gen.  Col.  87th  Begt. 

Prenderga8t,G.A.  Capt  Bengal  Staff  Corps» 
Commdt.  15th  Beng.  Car.  (12.) 

Prentis,  W.  T.  Capt  late  2ikd  Bir3.  Drags. 
(12.) 

Presoott,  A.  S.  K.        Asst.  Surg.  B.A.  (li.) 

Preston,  H.  E.  W.     Lieut.  50th  Begt.  (1/.) 

Price,  Edward,  CB.  CoL  B.A.  (l/.l 

Price,  G.  E.  Lieut.  BJ^. 

Price,  T.  C.  Lieut.  B  Jl 

Prichard,  A.   Lieut-Col.  H.M.  Madras 
Com  (12.) 

Pringle,  J.  H.  Lt-CoL  Conmit  6  Lane. 
MU.  late  Sco.  Fus.  Gds. 


Prior,  A.  de  M. 
Prior,  H.  M.  Esq. 
Pritchard,  G.  D. 
Prowse,  J.  P. 
Prynne,  John  B. 


Lieut  BJL  (12.) 
late  Ordn.  Bep.  (12.) 
Lieut-CoL  B.E.  (12.) 
Comr.  B.N.  (12.) 
Major  B.M.L.  1.(12.) 
Puckle,  J.       Miyor  H.M.  Mad.  Staff  Corps 
Pullen.  W.  J.  S.  Capt  B.N.  (1/.) 

PurceU,  Edward  Admiral  (12.) 

•Purcell,  Geo.  J.  G.  Lieut  B.K.  (12.) 

Purssord,  J.  Esq.      late  Ensign  108rd  Boyal 
Bombay  Fusuiers 


Pye,  Kellow  Chas. 
Pym,  Samuel 

QUIN,  Michael 
Quin,  Bichard  B. 

BAI)QLTEV!t«'^¥^QQ»Ek 


Lieut  B.E.  (12.) 
LientBJL 


(11.) 
(12.) 


Tioe-Adm.  (12.) 
Bear- Admiral 
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Baines,  J.  B.  .  Lieut.-Col.  late  48tli  Begt. 
^Bainier,  Daniel      Maj.-G«n.  Coming.  Dir. 

at  Lahore 
BainB,  8.  W.  JBsq.  Dep.  Prvyr.  to  the  Forces 
Baitt,  Charles  Bt.  CoL  late  unatt. 

Baitt,  £.  A.  Esq.  late  Ord.  Dep.  (1/.) 

Balston,  W.  C.  Capt.  2l8t  B.N.B.  Fus. 

Bam,  Stephen  J.  Capt.  Sco.  Fus.  Gds.  (1/.) 
Bamsay,  B.  D.  W.  Major  unatt.  Town 

Major  Western  District  (1/.) 
Bamsden,  W.  J.  F.  Capt.  Coldm.  Gds.  (12.) 
JBLamsey,  T.  W.  late  Comnussary-Gen. 

Bandall,  Alfred  Capt.  13th  Begt.  L.l. 

Bandolph,  C.  G-.  Adm.  {11.) 

Bandolph,  Charles  Wilson  Lieut.-CoL 

Qren.  GkLs.  (11.) 
•Bandolph,  a.  G-.  Capt.  B.N.  {11.  10*.) 

•Batdiffe,  C.    Lieut.-CoL  1st  Warwick  Bifle 

Vols.  {11.) 
Bawlins,  John  Capt.  48th  Begt.  (1^) 

Bawlison,  G^r^e  Maj .  late  1st  W.l.B.  (1/.) 
Bead,  Constantme    LL-CoI.  h.p.  Boy.  Staff 

Corps  (1/.) 
Bead,  C.  C.  Surg.  Gren.  Gds. 

Bead,  C.  H.  Capt.  Edm.  Boy.  Bifles  (12.) 
Bead,  John  M.  Lieut.  13th  L.  Inf.  {11.) 
Beady,  Charles     Lt.-CoL  (ret.)  55th  Begt. 

(II) 
Beddie,  Jas.  Esq.         Acoountant-(3(eneral'8 

Department,  Admiralty  (11.) 
Bedmond,  J.  P.  CoL  61st  Begt.  (11.) 

Beed,  Sir  Thomas  KCB.  Gen.  Col. 

44th  Begt.  (1^) 
Beeye,  Ellis  P.  F.  Capt.  Coldm.  Gds. 

Beeve,  Fred.  Maj.  73rd  Begt.  (1/.) 

Beeve,  John  Lt.-Col.  late  Gren.  Gds. 

Beid,  A.  G.  Capt.  (ret.)  Beng.  Army  (1/.) 
Beid,  A.  T.  Capt.  H.M.  Bombay  Staff  Corps 

(11.) 
Beid,  D.         Capt.  and  Adj.  Ist  Dep.  Batt. 

Chatham 
Beid,  George  Capt.  (ret.)  H.M.  Beng.  Car. 

BeUlv,  W.  E.  M.,  CB.      Lt.-CoL  Boy.  Art. 

(If.) 
Bennie,  J.  CB.  Capt.late  H.M.Ind.Nayy(li.) 
Benny,  Henry  Miuor-Gen.  Commanding  1st 

Inf  Brigade  Aldershot  (11) 
Boynardson,  C.  B.     Lieut.  Gren.  Gds.  (11.) 
Beynolds,  John  W.     Col.  unatt.  Asst.  Adj.- 

Gen.  Northern  District  (1/.) 
Bice,  CecQ  Major  72nd  Highs.  (1/.) 

Bichards,  John  Nayigating  Lieut.  B.N.  (1^.) 
Bichardson,  A.  H.  G.  Comr.  B.N.  (1/.) 
Bickctts,  Geo.  Thome  Lieut,  late  5th 

Drag.  G^s.  (11.) 
Bidgc,  Bobert Stuart  Major  (ret.)  36th 

Begt. 
Bidgway,  Alex.  Capt.  1st  Deyon  Mil. 

Bidgway,  T.  G.  Esq.  Army  Agent  (1/.) 

Bipley,  Thos.  G.  F.  Esq.  late  Ord.  Dep.(l^.) 
•Biyi^re,  Fiedk.  Capt.  Ist  Boy.  Surrey 

Vols.,  late  Hon.  Art.  Co.  (11.) 

Bobartfl,  H.  C.  Esq.  Dep.  Lieut. 

Boberts,  C.  P.    Capt.  Boy.  Hot%o  Xrt.  i>^ 

Boberts,  Wm.      U.-Co\.  BOi  ¥ua^eTi^^\i: 

Bobortton,  Fred.        liieut.  lOOi  B^^.Q.! 


Bobertson,  Jas.  Elphinstone  CoL  21it 

BN.B.  Fus. 
Bobertson,  Boderick  Mijor  late  70lb 

Beng.  N.I.  j 

Bobertson,  W.       Capt^  1st  Boy.  East  Ifii     I 

Mil.  ^  -^  I 

Bobertson,  W.  B.  Capt.  Cape  Mouitod 

Bifles  (IZ.) 

Bobeson,  G^rge       Iit.-C^L  late  MiL  Tim 

(11.) 
Bobinson,  C.  W.    Lieut.  :^fle  Brigade  (U) 
Bobinson,  Sir  G.  A.  Bart.     Mm.  lale  SSad 

Be^.  (U)  ^' 

*Bobmson,  G.  C.  Capt.  17th  Isncoi 

Bobinson,  Henry  Lieut.  BE.  (11) 

Bobinson,  Sir  Hercules  G.B.  lO.    Govcnor 

and  Commander-in-Chief  Cejkm  (11) 
Bobinson,  J.  G.  Lt.-CoL  late  Soo.  IW 

Gds. 

Bobuison,W.  T.  Lt.-CoL  late  Hon.  Ait  (K 
(11.) 

Bochfort,  C.  G.  Capt.  20tli  Begt  (LL) 

Bochfort,  J.  D.  Capt.  late  Bar.  Ism. 

Bifles  (10  ^ 

Bodd,  John  B.  Capt  BJT.  (U) 

Boe,  E.  M.  Lieut.  23rd  B.  W.  Fw. 

Boe,  W.  C.  Suii^eon,  Ceylon  Bales  W 
Bogers,  J.  E.  Varty  JLieut.  102ad  Sof. 

Madras  Fus. 
Bokeby,  H.  Lobd,  ECB.  lAeoL-Om. 

CoL  77th  Begt.  (IL) 
Bolleston,  Jas.  Commr.  SJ. 

BoUo,  San,  B.  CB.  C!ol.  h.p.  unatt  (li.) 
Bomer,  Bt.  Frank  Lieut.-Gen.  (ret)  BJ. 
Booke,  Willoughby  S.       Lt.<JoL  (ret)  Sco. 

Fus.  Gds. 
Booper,  Boufoy  Lieut,  late  34th  B«ft 

Ross,  Albert  E.  Maj.  6th  Fus.  (11) 

Boss,  John,  CB.  Col.  Bifle  Brig.  (It^ 

Boss,  William  A.  Major  Bi. 

Bo88,W.  H.  Capt  H.  M.  Bombay  Staff  C«rpi 
Boupell,  C.  M.     Capt,  Inns  of  Court  V<4s. 

(11.) 
Bous,  Georee  Grey  Lt.-CoL  late  Qren.  GA. 
•Bouse,  BoUa  Major  2nd  Admin.  Batt  Suf- 
folk Bifle  Vols.  (11.) 

Bowcroft,  F.  CB.  Major-6bn.  H.M.  B«f. 

Army  (11.) 

Bowcroft,  H.  C.  Lieut.  B.E.  Ben^ 

Bowles,  James  Capt  late  Bifle  Brig. 

Bowley,  G.  C.  E.  Lieut.  23rd  B.  W.  Fw. 

(IL) 

Bowley,  J.  A.  Capt.  13th  Lt.  Inf.  {\l\ 
Bowsell,  E.  P.     Capt.  Lon.  Bifle  Vols.  (1/) 

Buddiman,  Thos.  Capt.  (ret.)  Mad.  Anst 

(IZ.)  '  ^^       ' 

Budduck,  J.  B.  Esq.  late  Professor  of  Mstb^ 

matics  Mil.  Sem.  Addiacombe 
Bumley,  Bandal  Major-Genenl 

Buse,  Bichard  Capt.  hA^  gth  Bttt. 

Bushout,  C.  F.  B.  Capt.  Boy  H  Oi. 

Bussell,  Sir  Charles,  Bart,  fB-C  I^ent-Cdi 

(ret.)  Gren.  Gds.  MP.  ^e«--^ 

Bussell,  Lord  Chas.  Jaa.  For     Lt .fv*!  Ui 
^ft\3o.  ^1*1  Bifles  xxi..wM.  «■ 
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BuMell,  LoBD  EdwBrd,  CB.*  Adm. 

Busaell,  F.  H.  Lieut,  late  Sco.  Fus.  Guards 
Bussell,  Godfrej  Miyor  Salop  Mil.  (1/.) 
RusseU,  J.  C.  Lieut.  10th  Hubs.  {II.) 

Bycroft,  0.  A.  W.  Comet  Hants  Yeo.  Cav. 
Bjcroft,  Sir  Nelson,  £art.  Gapt.  Hants  Mil. 
Byder,  Alfred  P.  Bear- Adm.  Second  in 

command  Channel  Squadron  (1/.) 

SABINE,  £dw.  DCL.  FBS.        Lieut.-€Km. 

Col.  Commt.  B.A.  {II.) 
St.  Aubyn,  Lionel      Lieut.  Mil.  Train  (12.) 
St  Clair,  Son.  A.  Comr.  B.N.  (1/.) 

St  Clair,  Hon.  C.  W.  Lt-CoLh.p.  67th  Bgt. 

(U) 
St  Clair,  S.  a.  B.    Capt.  (ret.)  2l8t  BJf .B. 

Fus.  (12.) 
St.  George,  J.  CB.         Maj.-Gen.  Boj.  Art. 

Director  of  Ordnance  {IL 
St.  Paul,  D.  B.  Lieut,  late  45th  Beet. 

Sslmond,  Wm.  Lieut.  B.£.  (ll) 

Ssltoun,  Alex.  Lobd     Lt.-CoL  lat«  Conmit. 

Aberdeen  Mil.  {11.) 
•SalusbuiT.Fred.  O.,  CB.        CoLlOlstBoy. 

Beng.  Fus.  (1/.) 
Salwey,  Alfred  Dep.  Com.-General 

Sandeman,  J.  E.  Lieut  Beng.   Staff 

Corps  {IL) 
Sanders,  C.  D.  Commr.  B.N. 

Sanders,  Gilbert  H.        Capt.  Barrack  Mas. 

Parkhurst  {II.) 
Sandys,  Edwin  W.  Capt.  B.A.  (IZ.) 

Sargent,  J.  N.  CB.  Col.  h.p.  Srd  Buffs  {11.) 
Sartorius,  Sir  George  Bose,  Et.  KCB.    Ad- 
miral (12.) 
Saunders,  Arthur  Lieut.  B.A. 

Saunders,  H.  F.  Lt.-Col.  Hon.  Corps 

Gentlemen-at-Arms 
Saunders,  J.  M.  Lieut  BJl.  (12.) 

Saurin,  E.  Admiral  (12.) 

SAwyer,  C.  CoL(ret.  h.p.)  6thDrag.  Gds.  (12.) 
Sawyer,  G.  W.  Lieut  8th  or  King's 

8aze  Weimar,  J7.  S.  Highneu  Pbincb  Wm. 
Augustus  Edward  of^  CB.  CoL  Gren.  Gds. 
ADC.  to  the  Queen  (12.) 
floarlett,  Son.  Sir  J.  Y.  KCB.     Lieut-Gen. 
Col.  5th  Drag.  Gkls.  Commanding  Forces 
Aldershot 
Schaw,  H.        Capt  Boy.  Eng.  Professor  of 
Fortification  and   Artillery  B  S.  ColL, 
Sandhurst  (12.) 
Soott,  A.  de  C.  Capt  Boy.  Eng.  (12.) 

Soott,  Beauchamp  H.  J.      Lieut  Sco.  Fus. 

Gds.  (12.) 
Scott,  Hon.  Chas.  Grantham   Lt-Col.  Wor. 
Bifle  Volunteers  kte  CoL  Sco.  Fus.  Gds. 
Scott,  C.  H.  S.  Capt  H.M.  Beng.  Staff 

Corps 
Scott,  LOBD  Charles  T.  Comr.  BN. 

Scott,  £.  W.  S.    Miyor-Gen.  Boy.  Art.  (12.) 
Scott,  H.  B.  Lieut-CoL  9th  Begt 

Soott,  Hen.  YounffD.  Lt-CoL  B^. 

Soott,  Sir  James,  BOB.  Adm.  (12.) 

Soott,  J.  D.  CoL  late  Madras  Art  (12.) 

Scott,  Bobert  A.  B.  Gapt  BN.  (12.) 

8oott»  iSiir  Sibbald  DaTid,  jBore.      CMtiate 
Bcf.  Bnmn  Mil  Alt  (XL) 


Scott,  T.  A.  Lt  H.M.  Beng.  Staff  Corps  (12.) 
Scott,  W.  C.  E.  Capt.  3rd  W.  L  Begt 

Soovell,  E.  W.  Col.  late  96th  Begt. 

Soovell,  G.  T.  Capt  (ret.)  79th  Highs.  (12.) 
Scriven,  John    Lt.-Col.  Commt.  Boy.  South 

Mid.  MU. 
Scrymgour,  Wm.  Capt  B.N.  (12.) 

Seafield,  J.  C.  Eabl  of  late  B.N. 

Seaman,  W.  C.  MD.  Dep.  Insp.  Gten.  of 

Hosps.  (12.) 
Seddon,  H.  C.  Capt.  BE.  (12.) 

Sefton,  W.  P.  EASLof  Lite  Capt.  Grcn. 

Gds.  (22.) 
Selwyn,  Jasper  H.  Capt  B.N.  (12.) 

Seton,  James  Lumsden      Capt.  102nd  Boy. 

Mad.  Fus.  (12.) 
Seton,  W.  C.  Capt.  82nd  Begt.  (12.) 

Settle,  H.  T.  Capt  and  Adj.  B.  Sussex 

MU.  Art.  (12.) 
Sewell,T.D.Capt.  Lond.  Bifle  Brig.  Vols.  (12.) 
Seymour,  Francis,  CB.  Maj.-Gen.  late 

Sco.  Fus.  Gds. 
Seymour,  F.  Beauchamp  P.  CB.    Capt.BN. 

ADC.  to  the  Queen 
Seymour,  F.  H.  A.  Capt.  Bifle  Brisade 

Seymour,  F.  Hugh  G.  Major-Gen. 

Seymour,  G.  A.  Capt.  B.N.  (12.) 

Seymour,  Hugh  de  Grey     Capt.  Qren.  Gds. 

(12.) 
Seymour,  Leopold  B.    Capt.  Gren.  Gds.  (12.) 
•Seymour,  W.F.  E.  Lt.-CoL  Coldm.  Gds.  (12.) 
Shakerley,  Sir  Charles  W.  £art.       Lt.-Col. 

5tk  Batt.  Cheshire  Bifle  Vols.  (1/.) 
Sharp,  H.  Jelf  Lt-Col.  (ret.)  Sco.  Fus.  Gds. 
Sharp,  W.  E.  Lieut.  B.A.  (12.) 

Sharpe,  Bei^amin  Conmir.  (ret.)  B.N.  (12.) 
Sharpe,  M.  S.  Capt  Mil.  Train  (12.) 

Shawe,  C.  Aug.  Gen.  Col.  74th  Highs. 

Sheffield,  SirKoht.  JBart.  Migor  late  B.H.  Gds. 
Sheil,  Sir  Justin        ECB.  KLS.  Maj.-Gen. 

H.M.  Ben.  Army  (12.) 
Shelley,  Charles     Lieut.-Col.  Sco.  Fus.  Gds. 
Sherbrooke,  Wm.  Lieut.  B.N.  (12.) 

Sherson,  Alex.  Nowell  Capt  unatt.  (12.) 

Shipley,  W.D.  Capt  58th  Begt.  (12.) 

Shirley,  H.  CB.  Major-Gen.  (12.) 

Shoubridge,  H.  W.  Lt.  Meywar  Bheel  Corps 
Showers,  Chas.  Lionel  Col.  Beng.  Staff  Corps 
Shuckbunh,  Sir   Francis    B.  Bart.   IW. 

Dept.  Lieut  Warwick 
Shuckbureh,  G.  T.  Franc  Maj.  late  Sco. 

Fus.  Gds. 
Shute,  C.  C.  CoL  4th  Drag.  Gds.  (12.) 

Sibome,H.  T.  Capt.  B.E.  (12.) 

Sibthorp,  C.  C.  W.  Capt  kte  1st  Drags. 
Silk,  Geo.  C.  Lieut  South  MiddL  Bifle  Vols. 

(12.) 
Sillery,  Charles       CoL  late  SOth  Begt.  (12.) 
Sim,  £.  C.  Capt.  B.£.  (12.) 

Simpson,  Cortland  H.  Capt.  B.N.  (12.) 

impson,  D.      Maj.-Gkn.  H.M.  Beng.  Armj 
(12.) 
Simpson,  G.  W.  Y.      CoL  B.A.  Madras  (12.) 
Simpson,  B.  Hamilton  Capt.  and  Paym. 

66th  B^ 
Sinclair^  W.ThoiiMoa^'Eii^   \i:^«  \)«^«^^raA.. 
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Singer,  Morgan 
Singleton,  John 

llthRegt. 
•SitweU,  H.  C. 
Sitwell,  H.  S. 
SkiU,  H.  H. 
Skinner,  G-.  B. 
Skinner.  T.  H. 
Skinner,  Thos. 
Skipton,  S.  S.  MD. 
Skipwith,  Q-eorge 

Batt.  (1^) 
Slade,  Charles  Q-. 
Slado,  William  H. 
Sl&den,  Joseph 
Sloane,  G.  £.  C.  D. 
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Capt  B  Jf .  (1/.) 
Maj.-Gkn.  (ret.  fcdl  pay) 

Capt.  88th  Begt. 

Lieut.  BJB. 

Lieut.  11th  Begt.  {11.) 

Lieut.  15th  B«gt. 

Lieut,  (ret.)  8th  or  King's 

Major  late  Ceylon  Bifles 

Surg.  25th  &egt. 

Lieut.-Ool.  late  Depot 


Capt.  Bifle  Brig.  (LI) 
Maior-6^n.  B.E. 
Lieut.  Boy.  Art  (1^) 
Capt.  Boyal  Sherwood 
Foresters  ICilitia  (11.) 
Sloper,  N.  W.  Capt.  Boyal  Wilts  Mil. 

Smart,  Sir  Bobt.  KCB.  KH.  Yioe-Admii-al 

(1/.) 
Smith,  Sir  Andrew,  MD.,  KCB.    late  Dii«c- 

tor-GK)neral  Army  Med.  Dep. 
Smith,  Astley  C.         Mi^or  (ret.)  25th  KO. 

Borderers  (1^) 
Smith,  C.  B.  L.  Capt.  H.M.  Mad.  Staff  CorpB 

W 
Smith,  Felix  Y.      Capt.  late  2nd  Drag.  Gds. 

Smith,  Gkrrard  Capt.  Sco.  Fus.  Q-ds. 

Smith,  H.  Fowle,  MD.      Staff  Surgeon  (1^.) 

Smith,  H.  F.  Major  1st  Middsx  JLrtVols.(ll.) 

"Smith,  Hy.  Porter  Lieut. h.p.  Bifle  Brig,  (ll.) 

Smith,  James  Webber,  CB.  Col.  unatt. 

ADC.  to  the  Queen 
Smith,  Jerroise  Capt.  Boy  .Edmonton 

Rifles,  MP. 
Smith,  Sir  J.  M.  Frederic,  KH.        Gen.  Col. 

Commandant  B.E. 
Smith,  Joshua Simmonds        Maj.>G-en.  {11.) 
Smith,  Michael  W.  CB.  Maj.-Gen.  (ll. 

•Smitli,  Percy  G.  L.  Capt.  B.E.  (1/. 

Smith,  P.  H.  Lieut.  11th  Begt.  (1/. 

Smitli,  Rob.  M.  Capt.  BJ).  (11.) 

Smitli,  Tliomas,  Esq.  Army  Agent 

Smith,  Thomas  Charlton        Maj.-Gen.  (1/.) 
Smith,  W.  Capt.  B.A.  (1?.) 

Smith,  W.  H.  C.        Lieut.  104th  Regt.  (1^.) 
Smith,  Wm.  Lea  Lieut,  (rot.)  h.p.  13th  Light 

Inf.  (1/.) 
Smith,  W.  S.  Vice-Adm. 

Smvth, Henry,  CB.      Major-Gen.  (ret)  76th 

Regt.  (1/.) 
Smyth,  Henry  Augustus  Licut.-Col.  R.A.  (1^.) 
Smyth,  J.  G.     Col.  2nd  West  York  Lt.  Inf. 
Smytli,  J.  n.  CB.  Col.  R.H.A.  (11.) 

Smyth,  James  S.  Capt.  63rd  Rcgt. 

Smyth,  Wm.  Jas.  Col.  B.A. 

Soadjr,  F»  J.  Lieut-Col.  Boy.  Art.(l/.) 

Somerset,  JEdw.  Arth.  Col.  h.p.  unatt. 

Sondeis,  G,  W.  Lord    late  Capt  B.  H.  Grds. 
SothBby)  EcTword  S.  CB.  Bear-Adm. 


Sotheby,  F.  E. 

SothebyiF.^CB 

Art.  (U)  > 
Sparks,  R.  W. 
^poarman,  H.  B. 


Capt.  Bifle  Brig.  (1/.) 
Lt.-Col.  (ret.)  Bengal 

Capt  7th  Boy.  Fus.  (1/.) 
Lieut.  Benf^.^taff  CoTip% 


Speirs,  Arch.  Alex.   Capt.  (ret)  Soo.Fat.'Gdi. 
Spenoe,  Jno.  Lieut  86th  Begt  (IL) 

Spenoer,  Som,  J.  W.  8.  Obpt  &I. 

Spencer,  Som.  S.  O.  H.  OoL  (ret.)  RA 

Spicer,  B.  W.  OmpL  late  IGth  Lsnan 

Spink,  John,  KH..  Gen.  ObL  2di 

Queen's  Boyak  0.1.) 
Spmgge,  F.  P.  lieut  RJB.  Bengal  (U) 

Squirl,  William.         Capt  9i8t  Highii.  (U) 

Ontaraot  Brandi  Wv 


Ki^M.  Staff  Cafi 
latoO^fii.  SociW. 


Oifi 
Gen.  Col 


OaptlitWsit 


Spearman,  H.  R.       Lieut.  Benf^.tttatt  Vionpa  \  ^i\*>^»tLT\.,  R, «.  Cant.  H.M.  Mad.  Army,  (li) 
iSpedding,  Carlisle    Lt..Co\.Vi.p.^toA"ae^.\^Vft^,^.^.    'ttj^v  ^^^\^.  iart;, Adj.- 


Stacey,W.J.Esq. 

Office  (1/.) 
Stafford,  P.  P.  LeeUe 
Stair,  J.  Eabl  of 

Gils.  (U) 
Stanhope,  i9ir  Edwin  F.  S.  .BaH. 

B.N.  (U) 
Stanhope,  Philip  Spenoer 

13th  light  Lif.  (12.) 
•Stanhope,  Walter  T.  S. 

York  Yeo.  Car.  (II.) 
Stanley,  C.  E.  H.  Capt.  Gren.  Gdi.  (U) 
Stanley,  Eras.  S.  Comet  (re^)  RH.  Gda  (U) 
•Stanley,  San,  Fred.  A.  MP.       Lieut  Lb. 

Yeo.  Caf>.  late  Capt.  Gr.  Ode.  (II.) 
Stanley,  Hans.  Sloane  lient  (nt)  IflQi 

Lancers  (11.) 
Stanley,  ^o».  J.  €.    Lt-CoLGTen.GdarU) 
Stanton,  Wm.  Commr.  RN.  (U) 

Stapleton,  F.  O.  Capt.  (ret)  Sard  Ibsit 
Stapylton,  O.  O.  0.        OoL  h.i>.  aa&d  iM 

Inf.  (1/.) 
Staunton,  Geo.  M^.-GfD. 

Stayelrr, Edmund  Lieut  l^A.  (11) 

f  Stawell,  W.  St  L.  Alooek       Lt-GoL  NoHk 

Cork  Bifles  (1/.) 
Steele,  Aug.  F.     Col.  (ret  h.p.)  7th  HiMa.(l/.) 
Steele,  T.  Montague,  CB.        Maj.-C^en.  (ret) 

Coldm.  Gds. 
Stehelin,  Ben.  Spicer     Lieut.-CoL  Commdc. 

B.E.  (1/.) 
Stephens,  Cecil  J.     Comet  12tli  B.  Lans/1/.) 
Stephens,  F.  S.  M.         Capt.  late  2nd  Boral 

Middlr.  Militia 
Stephenson,  B.  C.  Lieut  late  2nd  Boji) 

Middlx.  MU. 
Stephenson,  F.  C.  A.  CB.  Col.  Sco.  Fni. 

Gds.  (11.) 
Stephenson,  S.  V.  Capt  Sco.  Fus.  Gds. 

Brig.-Major  to  the  Brigade  of  GKiards 
Stepney,  S.  Cowell,  KH.         Lieut -Col  late 

Coldm.  Ods.  M.P.  (1^ 
Sterling,  John  B.    Capt.  Coldstm.  Gds.  (1/.) 
Steuart,  Bamsay  Lieut.  94th  Regt. 

Stevens,  Wm.  Capt.  2nd  or  Queen's 

Sterenson,  Hew  Capt.  6th  Inns.  Drags. 

Sterenson,  J.  Capt.  late  12th  Boy.  Lancers 
Stevenson,  B.  A.  Capt.  B.A.  (H.) 

Stevenson,  Thos.  Paym.  late  7th  Dr.  Gds. 
Stevenson,  W.  Or.  Lieut,  late  Sco.  Fus.  Gds. 
Steward,  C.  Branford  Lieut.  1st  W.  I. 

Begt.  (1/.) 
Steward,  E.  Harding  Oapt.  ItK.  (1/.) 

Stewart,  D.  S.       Lieut  Staff  Yeo.  Car.  Iste 

Capt.  11th  Huss. 
^U>ww^,lLG.  Cant  H.M.  Mad.  Army,  (U) 


(U) 
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StewBft,  John  D.  H.    Cornet  11th  Has.  (1/.) 
Bftewmrt,  Sir  Houston,  GOB.  Adm.  {11.) 

Stewart,  B.  F.  S.      Capt.  Boy.  Ayrshire  Mil. 

late  Lieut.  Soo.  Fus.  Gds.  (1/.) 
Stewart,  W.  Houston,  CB.     Capt.  B.N.  (12.) 


Stirling,  Franeis 
Stirling,  J.  8. 
•Stirling,  W. 
Stokes,  Alfred 
Stone,  CecflP. 
Stone,  Gteorge  H. 
Stoney,  F.  S. 
Stopford,  Richard  H. 
Slorer,  Arthur  T. 


Lieut.  B.N.  {11.) 

Capt.  Boy.  Art.  (1^.) 

Major  Boy.  Art.  (1/.) 

Lieut.  Sath  Begt.  (12.) 

Lieut.  77th  Begt.  {II.) 

Capt.  B.  A.  (1/.) 

Capt.  Boy.  Art. 

Bear- Adm. 

Capt.  BJ!.  (1/.) 


Storks,    SiffJU  Han.  Sir  Heniy  K.  6KXB. 

GKyMG.  Major-Gen.  ComptroUer-in-Chief, 

War  Office 
Stourton,  Marmadnke     Lieut.  8th  or  King's 
Stracey,  Bdw.  J.     Lieut.-Col.  late  Soo.  Fus. 

GWs.  (1/.) 
Stracey,  Henry  H.  D.     Capt.  Soo.  Fus.  GUs. 
Strahan,  William  Capt.  B^.  (1^) 

Strange,  A.  FBA8.        Lieut.-Col.  late  H.M. 

7th  Mad.  CaT.  (1^) 
Strange,  Alexander     Major  14th  Begt.  (1^] 
Strange,  H.  F.  CB.  Col.  Boy.  Art.  (IL 

Strange,  Tom  Bland  Capt.  BA.  {ll! 

Stranffways,  W.  A.  F.  Capt  B.H.  Art 

Stratrord,  Bobert  Lieut.  6th  Be^t. 

Sfcrathmore,  Babl  of      late  Lieut  2nd  Life 

Gds. 
Streatfield,  Sidney  B.  Lieut  late  B.N.  QZ. 
Streathfl^  Chas.  Ogle  Maj.-Oen.BJ:.  {11. 
Strickland,  Edw.  CB.  Bep.  Com.  Gen.  fll.j 
Strong,  Clem.  W.  Col.  (ret.)  Coldm.  Gds.(y.] 
Stuart,  Charies    Lt.-Gen.  h.p.  Ceylon  Bifles 

(IZ.) 
Stuart,  J.  F.  D.  Crichton    Lieut.-Col.  (ret.) 

Gren.  Ghds.  MP.  {11.) 
Stuart,  Wm.  Jas.  Maj.  Boy.  Eng.  (1^) 

•Stuart,  Wm.  Tyler    Capt.  I7th  Beet.  Dep. 

Asst.  Quartermaster-General  Dublin  (l2.) 
Stucley  Stucley,  Sir  George,  Bart.  Lieut.- 
Col.  Deron  MU.  Art.  (1/.) 
Studd,  Edward  Major-General 

Sturgeon,  Chas.  Ens.  late  24th  Begt. 

Sturt,  C.  N.  Lieut-CoL  Gren.  Ghds.  MP. 

Suliran,  G.  A.  F.  Col.  (ret)  5th  Boy^I.  Laos. 
SoIliTan,  Wm.  CB. 

B«gt. 

Sutherland,  Edward 
Master  Woolwich 

Sutton,  John 

Swan,  J.PerciTal 
MiL  (1/.) 

•Swann,  Jno.  8.         Capt.  22nd  Begt.  Dep.- 
Asst.  Quartermaster-deneral  Cork  (li.) 

Swinburne,  C.  H.  Admiral  {11.) 

•Swindley,  J.  B.      Miyor  Car.  Depot,  Can- 
terbury (LL) 

Swiney,  G.  Clayton    Capt  late  82nd  L.  Infl 
{11.) 

•Swinfen,  F.  H.  Major  6th  Drag.  Gds. 

BfkM,  SirV.'EL  JBari.    Capt  late  11th  Hoss. 

Bykm,  W.  H.  FB8.    OoL  (ret)  Bom.  Anny 
-  (11) 


liflyor-Ghn.  Col.  68th 

Mi^.  onatt  Barrack 

Miijor  late  47th  Best. 
Capt.  Srd  Boy.  MiddJz. 


\ 


SylTester,  J.  J.  Esq.,  MA.  FBS.  Professor  of 

Mathematics,  Boyal  Military  Academy, 

Woolwich  {11.) 

Symonds,  T.  E.  Capt.  BJi^..(10 

Symonds,  C.  E.  H.      Lieut,  (ret.)  Boy.  Art. 

TABUTEAXT,  A.  O.         Capt.  93rd  Highrs. 
Talbot,  C.  B.  M.  Esq.  MP.  Dep.  Lieut. 

Talbot,  Son.  W.  L.  Lt-Col.  (h.p.)>21st 

B.N3.  Fus.  (11.) 
Talbot-Harrey,  W.     Maj.  late  Suffolk  Artil- 

leiy  Militia,  and  1st  Middl.  Eng.  yolrs.(l^) 
Tanner,  Edward  Capt.  8th  or  Sling's 

Taplin,  Thomas  Surg,  late  H.M.  Mad.  Army 

111.) 
Tarbet,  P.  G.  Lieut  B.  E.  (IZ.) 

Tate,  Jas.  Boddam  Paym.  B.N.  (1^ 

Tatham,  Edward  Capt.  BJ«. 

Tattnall,  B.  C.  Commr.  B.N.  (1/.) 

Taylor,  Arthur  Joseph      Mai..G^.  B.  Art.^ 

Inspector-General  of  Artillery 
Taylor,  Brook  Maj.-Gen. 

Taylor,  The  Em,  H.  A.  MA.    late  Chaplain 

to  the  Forces 
Taylor,  Sir  H.  G.  A.  KCB.         Gen.  H.  M. 

ilad.  Army  {11.) 
Taylor,  J.   M'K.  Col.  Bomb.  Army  Brig.- 

Gen.  Comme.  Brirade,  Deesa 
Taylor,  B.  C.  H.  CB.      Col.  B^  I.  F.  O- 

Ix>ndon 
O^ylor,  Thos.  Matt.  Lieut-Gen.  H.M.: 

Bengal  Army  (IZ.) 
Teasdide,  Washinigton       Lieut  late  1st  W. 

York  Art.  Vol™. 
Teesdale,  Henry  George  Major-Gen.  B.H.A. 
Teeyan,  Henry  Capt.  76th  Begt.  (1^.) 

Tempest,  Thos.  B.  P.  CoL  (ret.)  28rd  Boyal 

Welsh  Fusiliers 
Templetown,  YisconirT  Lieut-Gen* 

C<d.  Commt.  GOth  Boyal  Bifles  (1/.) 
Tennyson,  Julius  Capt.  29th  Beg.  (1^.) 

•T^rry,  Frederick  8.         Crat.  26th  Best. 

K.  O.  B.  {11.) 
Teush-Hecker,  C.  H.  Col.  (ret.  f.p.) 

Tew,  Cyril  B.  Capt  (unattached)  {ll.y 

Thelluson,  A.  G.  B.  MlQor  late  Coldm. 

Gds. 
•Thesiger,  Hon.  0.  W.      Lt.-Col.  6th  Innis- 

killing  Drags.  {11.) 
^rrhesiger,  Hon.  Fred.  A.,  CB.       Col.  96th 

Begt.  ADO.  to  ike  Queen  (11.) 
Thomas,  C.  D.  Capt  Coldm.  Gds.  (l/.> 

Thomas,  H.  J.  Lt-CoL(ret)  Boy.  Art 

(10 
Thomas,  J.  W.  CB.       CoL  67th  Begt.  (IL) 

Thomas,  Montagu  Capt  B.N.  (1/.) 

Thomas,  William  H.    Capt  1st  Surrey  Bifle 

Vols.  (11.) 

Thompson,  Daniel  Capt  67th  Begt. 

lliompson,  G.  A.  Lieut.  12th  Boy. 

Lancers  (1/.) 

Thompson,  T.  H.  Capt  (ret)  78th  ffighs. 

•Thompson,  P.  S.  CoL  14th  Hus.  (1/.) 

Thompson,  B.  T.         Ont  66th  Begt  (II.) 
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Thomson,  B.  Kennedy  Commr.  B.N. 

Thomdike,  Daniel  Major-Gen.  II.A. 

*Thomton,E.Z.  Lieut.  104th Beng.Fu8.(l/.) 
•Thoroid,  George  E.  Col.  (ret.  f.p.)  Lt-CJol. 

Kent  Rifle  VoU.  (11.) 
Thuiliier,  H.  E.  L.    Col.  R.  A.  Surreyor- 

Gcneral  of  India  (1/.) 
Thurlow,  H.  H.  Ens.  13th  Light  Inf. 

Thursby,  Jas.  L.  Maj.  (ret.)  17th  Regt.(lO 
Thursby,  Rich.  H.  Lieut.-CoL  Coldm.  Gds. 
Thynne,  Alfred  W.  Lt.-Col.  Gren.  Gds.  (1/.) 
Tiay,T.  II.  Maj.-G«n.  Comg. Brig. Colchester 
Tinkler,  W.  A.  Capt.  late  Hon.  Corps 

Gentlemen-at-Arms 
Tippetts,  A.  M.  Surg.  5th  Fusiliers 

Tipping,  Alfred  Lieut. -Col.  late  Gren.  GtlB. 
Tireman,  Hy.  Stephen  Maj.  (ret)  R.A. 

Todd,  Thos.  Fentham  Lieut.  G2ndBegt.(l/.) 
ToUemache,  Wm.  Aug.    Capt.  late  2nd  Life 

Guards 
ToUnor,  W.  M.  Capt.  (ret.)  B.A.  (1/.) 

Tobon,  Wm.  Lieut.  85th  Boy.  Sussex  Begt. 

(11.) 
Tombs,  Sir  H.,  KCB.  W.€.        Major  Gen. 

B.A.  (II.) 
Tomkinson,  E.  Lieut -Col.  h.p.  unatt. 

Tomline,  G.  MP.  Col.  North  Linoohi  Mil. 
Tomline,  Wm.  Capt.  late  10th  Hubs.  (1/.) 
Tompson,  W.  D.  Capt.  17th  Begt.  (11.) 

♦Tonnochy,  Valens  Major  Slst  Begt.  (1/.) 
Toppm,  J.  M.  Capt.  18th  Boyal  Irish  (11.) 
Torriano,  C.  E.  Capt.  Boy.  Art.  (1/.) 

^Tottenham,  Charles  James  Lt-Col.  Denbigh 

Yeo.  Car.  late  Capt.  2nd  Life  Gds.  (1/.) 
Toulmin,  Augs.  Esq.  late  H.E.I.C.  Sea  Ser. 

(11.) 
Tower,  H.  Lieut.-Col.  Coldm.  Gds. 

Townsend,  H.  J.  Stephens  T.        Lieut,  late 

2nd  Life  Guards 
Townsend,  J.  C.  C.  Capt.  North  Cork  Biflcs 

(11.) 
Townsend,  Samuel  P.  Capt.  B.N.  (1/.) 

Townshend,  Henry  Dive       Lieut. -Gen.  Col. 

25th  Begt  (1^.) 
Tracy,  Hon.  Giarles  Hanbury  MP  late 

Lieut  B.N.  (1/.) 
Tracev,  Harry  A.  Capt.  Boy.  Art.  (11.) 

Trailli^Wm.  Asst -Surg.  91st  Higlirs. 

Travers,  E.  A.  B.  Lt-Col.  H.M.  Mad.  Staff 

Corps,  Dep.  Adj.  Gen,  Madras  (1/.) 
Travers,  H.  F.  Esq.    Assist.  Superintendent 

of  Stores 
Travers,  James,  ©.C  Major-Gen.  H.M. 

Beng.  Army  (1^.) 
Travers,  J.  O.  CB.    Major-Gen.  Insp.-Gen. 

Boy.  Marines 
•Trefusis,  Hon.  W.  B.       Lt-Col.  Sco.  Fus. 

Gds.  (1/.) 
Trcmayne,  Arthur  Lt-Col.  late  18th  Lt.  Drs. 
Trench,  C.  Capt  B.A.  (1/.) 

Trencli,  Hon.  W.  Le  Poer  Capt  B.E.  (1/.) 
Trevelyan,  Sir  C.  E.  KCB.   late   GtoY,   of 

Madras 


•Trevor,W.  C.  CB.  Licut-Col.l4UiRegt(lL) 
Tritton,  F.  B.  Migor  h.  p.  late  Dep.  Butt 
Trivett,  J.  F.  Lieut.  B^.  Hesem 

(1/.) 
TroUope,  Chas.  CB.  Mij.-Qc&. 

Trotter,  H.  Capt  Gren.  Gd^  ai) 

Surg.-Ma).  Staf 


Capt  B.N.  W 
Capt.  39th  Begt 
Miy.-Oo. 


Trousdell,  W.  G.  MD. 

(1/.) 
Tryon,  George 
Tryon,  J. 

Tuite,  Hugh  Manlej 

Tulloh,  Alex.  CB.       Gen.  (ret)  BA.  W 
Tulloh,  J.  S.  Major  B.H.  Art.  [\U 

Tupper,Cha8.  Wm.  Capt.  late  K.O.L.L  IGL 
Tupper,  De  Tie  Major  (ret  h.p.)  8Ui  or 

King's  (1/.) 
Turbervill,  T.  P.  Capt  R  A  (li.) 

Tumbull,  J.  B.  Major  1st  Boy.  Dngs.  (11) 
Turner,  Geo.  Esq.  Mjuter  Shipwright  Wool- 
wich (11.)   _ 

lient.  50th  Begt  (LL) 
Assist. -Surg.  Sa>.  Fu. 


Turner,  Geo.  H. 
Turner,  Henry 

Gds. 
GPumer,  H.  S. 


Capt.  69th  B49gt  (If.) 
Turner,  James  Trench        Xieat  73tcI  Beft 

(11.) 
Tumour,  Edmund  £.        Comm.  B.X.  (U) 
Turquand,N.M.G.  Capt  Coldm.  Gds.(U) 
Tweedie,  Michael  Ci^t.  h.p.  BA. 

Twemlow,  Geo.  Maj.-Qen.  CoL  Conua 

Boy.  Art.,  Beneal  (1/.) 
Twrford,  H.  B.    Lt-CoL  Hants  B.  VoL  2nd 

Adm.  Batt  late  Capt.  S6th  Begt.  (IL) 
Tylee,  Alfred  CoL  (ret.)  B.A.  (11.) 

lyier.  E.  S.  Capt.  Boy.  Engs,  (U) 

Tyrrell,  Avery    Capt.  6th  W.  York  Mil.  (U) 
Tyssen,  F.  S.  D.  Lieut,  late  4th  Dm- 

Gds.  ^ 

UNDEBWOOD,  G.  A.   Lt-Col.  (ret.)  Mad. 

Art. 


Upton,  Hon.  Arthur 

ill.) 


Major-GenenI 


•TreveJyan,  H.  A.  Lt-Col.  7th  Hussars 

Trevelyan,  Jas.  Harrington    lA.-Co\.  \malt.  %  ,  v^^^i.^  xj.  juajor  unatt  (ii.; 

Trevor,  E.  A.  lAcut,  B.  la.  Betvig^  \  \  eim^^ ,  Sir  ^a»jrrs  "Bwt .  U,^^^  l^  q^ 

IAcut.B..A.liadraft^      0<5a.10.    V^\.^ 


VACHEB,  F.  S.     Lt.-Col.  22nd  Beg.  Dcp. 

Asst.  Qr. -Master  General  (1/.) 
Valpy,  Ant.  B.  Capt.  B.N.  (It) 

Tandeleur,  C.  T.  B.  Capt.  12th  Boyil 

Lancers  (1^.) 
Vandeleur,  T.  B.     Capt.  7th  Boy.  Fus.  (1/.) 
Vander-Meulen,  J.  H.         Lieut.  60th  Begt. 

(IZ.)  ^ 

Van  de  Weyer,  A.  S.  B.    Lieut  Gren.  Gd«. 
Van-Straubenzee,  F.     Lieut. -CoL  (ret)13tli 

Inf.  (11.)  ' 

Van  Straubenzee,  T.  Capt.  B.  A.  (li.) 

Varlo,  Henry  Capt.  h.  p.  B.  M.  L.  Inf. 

Vassall,  Bawdon  J.  P.       Major-Gen.  unatt 

Vaughan,  iTon-E.  C.  Lieut. Bifle  Brigade(U) 
Vaughan,  H.  B.  Capt.  20th  Begt.  (1/.) 

Vaughan,  J.  F.      Lt-Col.  B.  Mon.  L.  I.  M. 
Vereker,  T.  G.  J.        Major  unatt.  late  12th 
Begt.  (IZ.) 

Vemer,  L.  Major  unatt  p^) 


Treyor^  G.  H. 
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Vemon,  G-.  A.  Lieut.-Col.  Staffordehire  Rifle 

Vols,  late  Lieut.-Col.  Coldxn.  G-ds. 
Vowchoj^le,  H.  W.  Lt.-Col.  Gren.  Gds.  (11.) 
•Vesey,  Geo.  Hy.  Lieut.-Col.  RJL. 

Vewy,  Hon.  J.  R.  W.       Capt.  Coldm.  Gds. 

(11.) 
ViUiere,  Hon.  Fred.  W.  C.  Capt.  late  Coldm. 

auards  (i;.) 
VUliere,  Hon.  G.  P.  H.    Lieut.  Gr.  ad9.(l/.) 
Voyle,  G.  E.  Col.  R.A.  (1^ 

Vjner,  R.  C.  de  Grey  Capt.  (ret.)  Gr. 

QdB.  (1/.) 
Vyse,  G.  Howard    Col.  (ret.)  2nd  Life  GWs. 

WADE,  Hamlet  Coote,  CB.    Col.  late  18th 

L.  I.  (1/.) 
"Wade,  John  Peter  Major  (ret.)  Beng. 

Army  (1/.) 
Wade,  Seaton  Surg.  R.N.  (1/.) 

Wadman,  A.  J.  P.  Capt.  (ret.)  King's 

Drag.  Gds.  (ll.), 
Wshab,  G.  D.  Lieut.  20th  Regt.  (1/.) 

Wabab,  H.  J.      Maj.  and  Paym.  94th  Regt. 
•Wake,  A.  J.  Capt.  R.  Art.  (ll) 

Wake,  R.  W.  Lt.-Col.  h.p.  Roy.  Afr. 

Corps 
Wale,  Rer.  Henry  J.  late  Lieut.  2nd 

Drags. 
Walhouse,  Edward       Capt.  late  12th  Regt. 
Walker,  A.        Capt.  h.p.  79th  Highlrs.  (1/.) 
Walker,  C.  P.  Beaucham,  C.B.  Col.  h.  p.  late 
2nd  Drag.  Gds.  Mil.  Attach^  H.fi.M.  Em- 
bassy Berlin  (11.) 
Walker,  D.  Corrie       Capt.  Roy.  Engs.  (U.) 
Walker,  Edw.    Capt.  21st  R.  1?.  B.  Fus.  (1/.) 
Walker,P.W.E.F.  Capt.Sco.  Fus.Gds.  (1^) 
.  •Walker,  G.  G.  Major  Scottish  Bor- 

derers Mil.  {11.)  . 

Walker,  Sir  Geo.  R.  Bart.  Capt.  h.p.  unatt. 
Walker,  Henry  C.  Lieut.  R.N.  (1/.) 

Walker,  Hercules  Lieut-Col.  Rifle  Brigade 
Walker,  John  Capt.  late  66th  Regt.  (11.) 
Walker,  John,  Esq.  Geographer  East 

India  Office 
Walker,  S.        Lieut.-Col.  late  Q.  O.  L.  Inf. 

MU. 
Walker,  Wm.      Capt.  late  69th  Regt.  Prof, 
of  Mil.  Administration,  Royal  Staff  College, 
Sandhurst  (1/.)  I 

Wallace,  Sir  W.  T.  P.  Bari.    Lt.-Col.  (ret)  | 

Ghren.  G-ds. 
•WaUer,  Geo.  H.    Major  7ih  Roy.  Fus.  (IZ.) 
Waller,  S.  Lieut  Roy.  Engs.  (1/.) 

Wallington,  J.  C.    Major  late  10th  Hussars 

(11.) 
Walpole,  Horatio  J.  T.      Lieut.  Rifle  Brig. 

(l2.) 
Walpole,  Horatio  Capt.  6th  Fus. 

Walpole,  Wm.  Admiral 

Walsh,  Arthur  Capt.  late  1st  Life  Gds. 

Walton,  Clifford  Dep.  Asst.  Com.  Qen.  (11.) 
Walwyn,  Jas.  H.  Capt.  28rd  R.  W.  Fus. 
Ward,E.B.  Capt.  H.M.8rdPunjabRegt(l/.) 
Ward,  Edw.  Wolstenholme       Lieut.-Col. 

Rj;.  (1/.) 
Ward,  M.  Capt.  (ret)  Beng.  Army 

Ward,  John  Lt-CoL  Jate  91tt  Highlrs. 

Wmrd,  John  Rom  Capt.  B.  N.  (11.) 


Ward,  R.  B.  Lieut.  12th  Regt.  (11.) 

•Ward,  Tbos.  Le  H.  Capt.  R.  N.  (1/.) 

Ward,W.  J.    Maj.  H.M.  8th  Beng.  Cav.  (1/.) 
Ward,  Hon.  W.  J.  Capt.  R.N. 

Warde,  C.  KH.  Admiral  (1/.) 

Warde,  Edw.  Chas.  CB.        Maj.-Gen.  Com- 
manding Royal  Art.,  Woolwidi  (1^.) 
Warde,  Francis  Liout.-G«n.  Col.Comm.R.A. 
Warden,  Robert,  CB.      Col.  (ret.  h.p.)  19th 

Regt.  (i;.) 
Wardlaw,  Robert,  CB.       Col.  (ret  h.p.)  Ist 

Roy.  Drags. 
Waring,  Walter  T.      Capt.  Kent  Art.  (1/.) 
Warre,  F.  Lieut,  late  East  Kent  Militia 

Warre,  Hy.  J.  CB.  CoL  (ret.  h.p.)  67th 

Regt.  (i;.) 
Warren,  Charles  Lieut  R.E.  (11.) 

Warren,  Fred.  P.  Commr.  R.N.  (1/.) 

Warren,  William    Lt.  60th  Roy.  Rifles  (1/.) 
Warren,  William    Lieut.  R.  A.  (11.) 
Waterford,  J.  H.  de  la  Poer,  Mabqxtis  of 

Capt.  1st  Life  6kls.  (11.) 
•Waterhouse,  Henry  Capt  Lanark  Art.  Vols. 
Wat«on,  Chas.  Edward  Lt.-Col.  (ret) 

18th  Royal  Irish  (11.) 
Watson,  D.  Col.  82nd  Regt.  (1/.) 

Watson,  David  H.  Capt.  R.N.  (1/.) 

Watson, G.L.  Lieut,  (ret.)  IsttifeGds.  (11.) 
Watson,  Rupert  C.  Capt.  Ceylon  Rifles 
Watt,  Jas.  Duff  late  Dep.  Comm.  Gen. 

Watts,  Robert  Capt  (ret.)  H.M.  Mad. 

Army  (1/.) 
Waugh,  Sir  A.  Scott,  Kt.  FRS.   Major-Gen. 

(ret.  f.p.)  R.E.  Bengal  (1/.) 
Wcatherley,  F.  A.     Capt.  (ret.)  6th  Innisg. 

Drags. 
Webb,  Francis  E.     Capt  28th  Regt.  (1/.) 
Webb,  Theodosius  Capt.  Tate  R.E. 

Webber,  C.  E.  Capt  R.E.  (1/.) 

Webber,  Fred.  W.  S.  Capt.  (ret.)  45th  Regt. 

Webster,  G.  M.  MD.         Surg,  on  the  Staff 
Webster,  Hamilton  B.        Capt.  4th  Bengal 

Eur.  Light  Cav.  (1/.) 
Wcgg-Prosser,  F.  R.        Capt.  1st  Mid.  Art. 

Vols.  (1/.) 
Weguelin,  J.  C.  R.    Capt.  2nd  Roy.  Surrey 

Mil.  (IZ.)  ^ 

Wellesley,  Hon.  P.  A.      Capt.  Coldm.  Gds. 

(1/.) 
WeDesley,  G.  G.  CB.  Rear-Adm. 

Supt.  H.M.  Dockyard,  Portsmouth  (11.) 
Wellesley,  Wm.  Hy.  Chas.        Col.  hite  7th 

Royal  Fus. 
Wells,  James  S.  Staff  Commr.  R.N. 

Wells,  Richard  Capt.  R.N.  (1/.) 

Wesley,  /Sir  Robert  KCB.  Lt.-G^en.  R.M.L.I. 

West,  C.  E.  late  Mid.  R.N.  (1/.) 

West.  C.  R.  S.  LOBD,  CB.  Major-Gen. 

(10 
West,  James  B.  Capt  R.N. 

West,  Hon.  M.  S.  Capt.  hite  Gren.  Ods. 
Westby ,  A.  Q.         Capt  (ret.)  8th  or  King's 

Westmacott,  SiMtvueet  ^5^.'^:x.. 

\  WQ«tmOT\KI1^0^nSU5A^^!fi&3G^^  C^ 
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WeBtphal,  Sir  G-eo.  Aus.  Kt  Admiral 

WetheraU,  Sir  E.  R.  KCSI.  CB.  Col.  unatt. 

A,D.C.  to  the  Queen  (ll.) 
WliaUey,  J.  L.     Capt.  lit  Boy.  TAncatsh. 

Mil.  and  Commt.  24th  Lancash.  yolB.(l/.) 
liVliarncliffe,  E.  M.  G-.  Lord  Lt-Col.  Ist  W. 

York  Yeo.  Cay.  late  Lt.  Gren.  G-ds. 
Wheatley,  Wm.Lf.Col.  (ret.)  Sco.  Fua.  Gds. 
Wlieeler,  J.  Soss    Lt.-Col.  (ret)  29th  ReKt 
Whecley,  J.  S.        Capt.  8th  or  King's  (ll) 
Whelcr,  Sir  Trevor,  SaH.  Lt.-Col.  late  6th 

Drag.  Gds.  (1^.) 
Whiffen,  H.  W.  S.  Esq.   Chief  Auditor  Army 

Accounts  (11.) 
Whimper,  F.  A.      Col.  unatt.  Miyor  of  the 

Tower  of  London 
Whinfield,  C.  W.  Lieut.  K.E.  (1^.) 

Whi8b,C.F.D.  Lieut,  ethlnnisg.  Dr8.(l/.) 
Whitbread,  J.  W.  Capt.  late  Suffolk  Art. 
White,  A.  Lieut.  Queen's  Westminster  Sifle 

Vols.  (IZ.) 
•While,  C.  H.  Capt  and  Adj.  Cheshire  Mil. 

(11.) 
♦White,  H.  G.    Capt  Ist  Boy.  Regt.  (11.) 
White,  Raym.  Herbt.        Lt-CoL  Sco.  Fus. 

Gds.  (11.) 
White,  W.  R.  Lieut.  60th  Regt  (11.) 

Whitehead,  Fred,  G.      Lieut.-Col.  29th  N. 

Midx.  Roy.  Vols.  (11.) 
Whitclocke,  G.  F.  Lt.-Col.  late  Ben. 

Army  (1/.) 
Whitfield,  C.  T.   Surg.  h.p.  Ord.  Med.  Dep. 

(11.) 
Whitfield,  Hy.  Wase  Major-Gen. 

Whitla,  Wm.  Capt.  10th  Regt.  (1/.) 

Whitmore,  E.  A.  Col.  Asst.  Adj.-Gcu. 

Uorso  Gds.  (11.) 
Whitmore,  T.  C.  D.  Capt.  (ret.)Roy.  H.  Gds. 
Whitslicd,  St.  Vincent  B.  H.  Capt.  late 

CoUlm.  Gds.  (1/.) 
Whit  ting,  Reginald        Capt.  8th  or  King's 

(1/.) 
•Wicklmm,  E.  H.  Lieut.  R.A.  (1/.) 

Wickhani,  John  Capt.  Hampshire  Mil.  (1/.) 
Wignmi,  Ely  D.       Col.  late  Sco.  Fus.  Gds. 

(2/.) 
Wigram,  J.  R.  Capt.  late  Coldm.  Gds.  (1/.) 
Wilbraham,  Rich.  CB.  Maj.-Gcn.  Gov. 

and    Comdt.    Royal    Victoria    Hospital 

Net  ley  (1/.) 
Wildbore,  Fred.  Asst.-Surg.  late  Coldm.  Gds. 
Wildmun,  John  Col.  unatt.  (1/.) 

WQkinson,  F.  G.  Col.  unatt.  (1/.) 

Wilkinson,  Henry  G.  Lt-CoL  late  Sco. 

Fus.  Gds. 
Willcs,  Aug.  Capt  104th  Beng.  Fus. 

Willcs,  Geo.  O.  CB.  Capt  RN. 

Williams,  E.  A.  CB.  Col.  R.A. 

Williams,  J.  Aubrey   Ens.  60th  Roy.  Rifles 

(IM 
Williams,   John   Ensign,    1st   West    India 

B*.*gt.  (1/.) 
Williams,  Lawranco        Capt.  5th  W.  York 

Mil.  (1^.) 
TriJJianis,  Lewis  Duncan       Mai.-Oen,  (IZ.) 
WillianiB,  Montgomery      lAeutoOteiL.  Co\ 
Commt  R.E.  (XL) 


K^.  and  LL-CoU 


•Williams,  O.  L.  C. 

R.H.  Gds. 
Williama,  T.  P.  Lt  -CoL  Commt  loj. 

Anglesey  Lt  Inf.  (1/.) 
Williams,  His  Excellency  Sir  Wm.  Fenwick, 

JBart.  of  Ears,  ECB.  Gen.  OoL 

Commt  R.A. 
Williams,  William       Surg.  h.p.  99th  Best 
Williams,  Wm.  Oapt.  103rd  Boyal  Bomb^ 

FusiUers  (11.) 
Williamson,  R.  F.  Lieut    23rd  B.  W.  Fus. 
Willis,  Browne  Lieut. -Gen.  RA. 

Willoughby,  M.  F.  CB.  M^-Gen.  (id.) 

Bo.  Army  (11.) 
Wilmot,  Eardley  M^oH3aL 

Wilmot,  Francis  Lieut.  33rd  Regt  (U) 
Wilmot,  Fied.M.Eardle7  Msyor-O«n.  BJL 

Wihnot,  W.  A.  Eardley  Lieut  5th  Fi]s.(U) 
Wilson,  C.  P.  Lieut  late  H.M.  I.  NaTy  QI-) 
Wilson,  C.  T.  Lt..CoL  late  CddmL  G^ 
Wilson,  Charles  T.      Capt.  4th  King's  Ova 

(11.) 
Wilson,  Edmund  Capt.  B.N.  (U) 

Wilson,  Fred.  W.  Capt  R.5.  (U) 

Wilson,  Herbert  L.  Capt.  late  TlstLt  InL 
Wilson,  H.  B.  Capt.  7lit  Highld.  L.  I.  (U) 
Wilson,  J.J.  Capt  B.E.  Instr.  in  Fortifici- 

tions,  Roy.  Mu.  Academj,  Woolwich  (It) 
Wilson,  John  Capt.   42nd    Boy.  Hig^di. 

(11.) 
Wilson,  Richard  lieut  Srd  W.  India  Best 
Wilson,  S.  W.  F.  M.  Major.  15th  Regt.  (U) 
Wilson,  T.  M.  Msy'.-Gen.  h.p.  8tli  or  Sng*! 

ill.) 
Wilson,  W.  H.  Lieut.  87th  Boyal  Irish.  Fus. 

(1/.) 
Wily,  John         Capt.  18th  Royal  Irish  (1/) 
Windham,  Sir  Chas.  Ashe,  KCB.        Lieut- 
Gen.  Col.  46th  Regt. 
Windsor-Clive,  Hon.  G.  U.  W.      Lieut. -Col. 

Colchn.  Guards,  MP.  (1/.) 
Windus,  A.  J.       Commr.  lato  H.  M.  Indian 

Navv  (1/.) 
Wingfi'eld,  Chas.  Wm.  Maj.-Gcn.  (ret.)  RA. 
WingCeld,  Digby  H.  R.      Capt.  R.  H.  Gds. 
Wingfield,  Fred.  Dep.  Asst.  Com.- 

Gen.  (ll.) 
Winter,  Mathcw  Asst.  Com. -Gen.  (1/) 

Winthrop,  Hay  E.  S.  Capt.  R.N. 

Wiseman,  Sir  W.  S.  Bart.  RGB.   Captain 

R.N.  (1/.) 
Wix,  A.  McKellar  Ens.  late  96th  Regt.  (1/) 
Wodchouse,  Edwin      Col.  Roy.  Art.  ADC, 

to  the  Queen  (ll.) 
Wolfe.  W.  S.  M.  Captain  R.A.  (1/.) 

Wombwcll,  A.  Lt.-Col.  late  7th  Depot  Batt 
Wood,  A.  R.  M.  Lieut.  Coldm.  Gds. 

Wood,  Elliott  Lieut  R.E.  (1/.) 

•Wood,  Henry  Capt  Rifle  Bri£. 

Wood,  H.  G.  Lt.-Col.  8th  or  Kin/s 

Wood,  Herbert  W.  Capt  R.E.  (R) 

Wood,  Thomas  Lieut.-Gen.  Col.  84th  Regt. 
Wood,  Sir  WilUam,  KCB.  KH.      Gen.  CoL 

14th  Regt.  (1/.) 
^  ooOL,>^\^\M>fflv     'UsQQ^-,-C<iL  h.p.  RMJJ. 
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H^ood,  Wm.  Mark        Major  (ret.)  Coldm. 

Ods. 
Woodall,  J.  W.         Major  East  and  North 

York.  Art.  Mil.  (li.) 
Woodford,  Sir  John  Gt.  KCB.  KGH.    Maj.- 

Qen. 
Woodgate,  Francis         Oapt.  (ret.)  2nd  Life 

Gds. 
Woodhead»  H.  Esq.  Navj  Agent 

Woodioffe,  a.  W.  P.      Comet  (ret.)  B.  H. 

Qds.  (12.) 
Woods,  Wm.  Fell    Capt.  40th  Middlx.  Bifle 

VoU.  (IL) 
Woodward,  John  Capt.  unatt. 

Woolsey,  0*B.  B.  Major  Eoyal  Art.  (11.) 
Worcester,  H.  A.  W.  F.  Mabquis  of    Lieut 

Boral  Horse  Gtiards  (11.) 
Wordey,  Francis    Capt.  Isle  of  Wight  Mil. 

(U) 
Worsley,  G.  F.  Capt.  R.A.  (IZ.) 

Wr»y,  Henry  Lieut.-Col.  R.E.  (11.) 

Wnj,  J.  Esq.  Dep. -Lieut.  Lincoln 

"Wright,  A.  F.  B.  Lieut.  9th  Beet.  (11.) 
Wright,  C.  J.  Lt.-Col.  Ist  Nottingham 

(£>hin  Hood's)  Bifle  Volunteers  (IZ.) 
^^Wright,  D.     Ant. -Surg.  Besidency  Nepal 

(1/.) 
Wright,  Edward  W.  C.  Col.  late  2l8t 

Dep.  Batt.  (11.) 
Wright,  S.  H.  Lieut.  B.N.B.  (11.) 

Wright,  W.  Esq.  late  Commissariat  I)ep. 
Wrottesley,  Ron.  Geo.  Lieut.-Col.  B.£.  (11.) 
Wulff,  H.  Powell  Miy.-Gen.  (ret.  f  p.)  B.E. 
Wyatt,  Sir  Matthew  Lieut,  late  Hon. 

Corpt  of  Gkntlemen-at-Arms  (11.) 


Wygram,  Qt)dfroy  J.   Lt.-Col.  Coldm.  Ods. 
Wyndham,  Son.  Henry,  MP.     Capt.  (ret.) 

1st  Life  Gds. 
Wynne-Finch,  C.  A.       Capt.  Sco.  Fus.  Q-ds. 

(ll.) 
Wynne,  E.  W.  L.  Lt.-Col.  Gron.  Gds. 

Wynne,  G.  Col.  B.E.  (11.) 

Wynyard,  E.  G.  Col.  (ret.)  Gren.  Gds.  (11.) 
Wyse,  A.  G.  Capt.  (ret.)  48th  Eegt. 


XIMENES,  W.  B. 
King's  (11.) 


Capt.  (ret.)  Sth  or 


YABBOBOlfGH,  Eabl  of       kte  Captain 

Boy.  N.  Lincolnshire  Mil. 
Yeates,  W.  W.  Esq.  late  Dep.  Asst.  Comy.- 

Gen. 
Yeo,  Gerald  MD.  Sure.  B.N.'  (li.) 

YoUand,  Wm.        Col.  B.E.  Bailway  Depart. 

Board  of  Trade  (12.) 
•Yonge,  G.  N.  K.  A.  Col.  Ist  W.  I. 

Begt.  (11.) 
Yonge,  Henry  J.        Capt.  (ret.)  6l8t  Begt. 
Yonge,  W.  L.  Capt.  B.A.  (11) 

Yorke,  Sir  Charles  GCB.  General 

Col.  Bifle  Brigade  (11.  10s.) 
Yorke,  J.  CB.  Major- General  (11.) 

Young,  Chas.  Allen     Major  late  S3rd  Befft. 
Young,  C.  F.  Major  Boy.  Art.  (U.) 

Young,  Thos.  Major  (ret.)  37th  Begt. 

Young,  Wm.      late  Chief  Com.  Gen.  Field 

Train  Department,  B.A.  (1/.) 
Younghusband,  C.  W.  Col.  Boy.  Art. 

Yule,  Patrick  Maj.-Gen.  B.E.  (U) 


LIST  OF  LIFE  MEMBERS. 


ADAIR/H.  A.  Capt.  (ret.)  52nd  L.  I.  (91.) 
Airey,  J.  M.  C.  Comr.  B.N. 

Airey,  J. T.  CB.     Col.  (ret.  h.p.)Coldm.  G^b. 
Alcock,  Thos.  St.  L.  Lt.-Col.  Commt. 

Roy.  East  Mid.  Mil.  {31) 
Aldham,  W.  0.  CB.  Capt.  R.N.  (3/.) 

Alexander,  R.  Lieut.-Gen.  Col.  H.M. 

24th  Madr.  N.I.  (31.) 
Allen,  J.  L.  Esq.       Dep.  Lieut.  Perthshire 
Anderson,  Thomas  Maj.  64th  Rest. 

Archer,  Clement  R.  Capt.  late  4Ui  Dr.  Gas. 
Armstrong,  R.  S.  Maj.-Gen.  R.A. 

Armstrong,  Thomas        Maj.  late  2nd  W.  I. 

Regt. 
Arrow,  W.  G.      Maj.  late  28th  Bomb.  N.  I. 
Ashbnmham,  JJo».  Thomas  CB.    Gen.  Col. 

82ndRe|i:t. 
Ashmore,  Chas.  Lieut.-G«n.  Col.  30th  Regt. 
Atkinson,  Thos.  Capt.  Ist  Royals 

Austin,  Thomas  Colonel  late  69th  Regt. 
Aylmer,  H.  Major-Gen.  (ret.  f.p.)  RJL.  (3/.) 
Ayhner,  T.  C.  Col.  unatt.  (9/.) 

BADDELEY,  P.  H.     Maj..G^en.  (ret.  f.p.) 

R.E. 
Bagot,  Charles  Col.  3rd  K.  O.  Stafford 

Mil.,  late  Ghren.  Gds. 
Batjot,  George  Major  69th  Regt.  (91) 

Baldock,  W.  Lieut,  late  Rifle  Brigade 

•Balfour,  C.  James  Capt.  R.N. 

Balfour,  F.  W.  Major  late  Rifle  Brig.  (9/.) 
Balfour,  Geo.  CB.  Major-Gen.  R.A. 

Madras.     Assistant  to  Controller  in  Chief 

War  Office  (3/.) 
Barclay,  A.  K.       Capt.  late  Sur.  Yeomanry 
Barclay,  D.  W.  Capt.  late  90th  L.  I. 

Barlow,  Geo.  Capt.  4th  Duke  of  Lane. 

Own  L.  I.  MU. 
Bamston,  R.  H.  Esq.        Dep.-Lt.  Cheshire 
Barou,  R.  J.     Lieut.-Col.  (ret.)  R.E.  (10*.) 
Barrell,  Justinian  Capt.  R.  N.  (10*.) 

Barrow,  W.  P.  Lieut.  R.N.  (9/.) 

Bartley,  J.  Cowell  Lt.-Col.  5th  Fus. 

Barton,  Edward  Ensign  27th  Regt. 

Barwell,  William  Capt.  R.N. 

Basevi,  J.  P.  Capt.  R.E.  Bengal  (9/.) 

Bastard,  W.  B.  Capt.  late  90th  Lt.  Inf.  (3/.) 
•Bateman,  H.  W.  Lieut.  31st  Regt.  (9/.) 
Bate9,  C.  Ellison     Capt.  Bengal  Stii^  Corps 

(9/.) 
Bayfield,  II.  W.  Admiral 

Baylis,  E.  W.  D.  Lieut.  36th  Middlx.  Rifle 

Vols.  (91.) 
BbyUb,  U.  Inglia  Lieut.  H.  M.  39t\iBeTig.  N.I. 
BajJ/s,  T.  H.  Capt.  36t\i  "MidaAx.  "Eafiie 

Vols.  (91,) 


Col.  R.E.  (10».) 

Capt.  h.p.  RJL. 

Capt.  late  12th  Royal 


Bayly,  John 
Baynes,  G.  Macleod 
Bayntun,W.  H. 

Lancers 
Beadon,  George  Capt.  R.N. 

Beauclerk,  Lobd  Ameliiu  W.  Capt.  R.N. 
Beazley,  Geo.  G.  Capt.  83rd  Regt.  (91.) 
Belcher,  Sir  Edward,  KCB.  Vice-Adm. 

Bell,  Chas.  Wm.  Lt.  late  15th  King's  Bus. 
Bell,  Sir  John,  GK3B.  G^en.  Col.  4th  Regt. 
Bere,  E.  B.  Major  late  45th  R^ 

Beresford,  Wm.  Hy.  Capt.  late  Rifle  Bng. 
Best,  Ran.  Henry  late  Mid.  R.N.  (9/.) 

Best,  T.  C.  H.       Major  (ret.)  72nd  Highk 

(9^ 
Bidwell,  J.  FSA.         Lt.  late  Queen's  Rot. 

Volrs. 
Bingham,  G.  W.  P.  CB.         Col.  (ret.)  64th 

Regt. 
Black,  B.  West  Major-Gen.  late  RX 

Madras  (91.) 
Bkck,  William,  Esq.  late  Mid.  RN. 

Blackwood,  Sir  Francis,  Bart.  Commr.  R.N. 

(9^.) 
Blair,  Williana  Fordyce  Cbpt.  RN. 

Blanshard,  Rich.  Esq.  late  Lieut. -Got. 

and  Vice-Adm.  of  Vancouver's  Island 
Blundell,  H.  B.  H.         Capt.  Gr.  Gds.  (9/.) 
Boileau,  C.  L.  Major  late  Rifle  Brieade 

(II.) 
Boileau,  Sir  J.  P.  Bart.        Lieut,  h.p.  90th 

Lt.  Inf. 
Bonamy,  John         Lt.-Col.  (ret.)  6th  Regt. 
Borland,  Oswald  Comr.  R.>». 

Borton,  Arthur,  CB.  Maj. -Gen. 

Comg.  2ud  Inf.  Brig.  Curragh 
Boultbee,  Fred.  Moore  Vice-Adm. 

Bourchier,  Jas.  J.        Major  (ret.)  52nd  Lt. 

Infry.  (9/.) 
Bourne,  Jas.      Col.  Commt.  Roy.  Lan.  Art. 

MP.  (9/.) 
Boustead,  John,  Esq.  Army  Agent  (3/.) 

Bowen,  A.  F.  J.  Commr.  R.N. 

Brandreth,  Thomas  Capt.  R.N.  (9/.) 

Branfill,  B.  A.  Capt.  86th  Roy.  Co. 

Down  (9/.) 
Breton,  H.  W.        Lt.-Gen.  Col.  56th  Regt. 

(3/.) 
Breton,  Peter  Wright    Capt.  Hante  MU.  (9/.) 
Breton,  W.  H.  Commr.  R.N.  (37.) 

Bright,  R.  O.  Col.  19th  Regt. 

Brigstocke,  G.  C.  H.  P.    Capt.  late  4th  R,I. 

Drag.  Gds. 
Brocas,  Bernard  Lieut,  late  6ih  Drag.  Gds. 
'BtooY,  Qt .  S  .  Esq.  Ordn.  Storekeeper 

^tc»q>l^,^\mk£^'&%'5..    AIvt^)i(.,V^thLBegt.  (9/.) 
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hton,  3.  C.  Lobs,  GCB.        Hon.  Cal. 

'■1  Wilts  Hit. 

1,  B.  Rttj.  FRS.  FLS.        latq  Surgeon 

Ich  Fenciblo  Regt. 

mp,  H.  B.       Lt.-Col.  20tb  Bogt.  (9/.) 

IP,  LOBD  John  T.        lato  Lieut.  R." 

IP,    TrH.    Archda.  B.  W.  MA.       Ic 

>ptun  totheForaes 

le,  W.  B.  Ensign  lato  6Sth  L. 

w,  J,     Cipt.  late  Sth  Drag.  Qda.  (3^) 

>uch,  Walter  F.M.  Dfkb  of,  KG.  KT. 

3.  Lord-Lieut.  Co.  Mid  Lotluan 

m,  O.  W,  Foriyce       Col.  (rat.)  B.H. 

s,  W.  Hill  Lioiit.  lato  lltli  Eegt. 

cj,  E.  P.  Gen.  Col.  83rd  Hapt. 

.ill,  J.  T.  Lieut.  K.E.  (9/.) 

:n.  John  Comiur.  R.N. 

■,  E.  M.  Major  Billo  Brigade  {2L) 

itt,  Francis  Liout.-CoL  !at«  17tU  Lane. 
.It,  Sir  Bobert,  Bart.       CoL  late  6ath 

rd,  Sidney         Lieut, -Col.  Grcn.  Qda. 
«,  E.  N.  Lieut,  late  Cejloii  Regt. 

«.  B  E.  KH.       Col.  Uto  6G(Ji  Begt. 
nn,  O-  J.  Capt,  late  94tli  Begt. 

■,  HMiiy  ThomBB  Copt.  «h  Hu»s.  {61.) 

eU,  B.         Cap ^..   -.- 

Sappera  and  \ 

BBIDOE,  H.BH.  GEORGE  W.  F.  C. 

KE  OF.  KG.  GCB.  GCMG.    Field- 

nbnl,  Conunanding-JD- Chief,  Col.  Qren. 

I.  Boy.  Art.  Boy.  Eng. 

nan,  W.  E,       Capt.  5tli  W.  York  Mil. 

) 

•U,  Charles  B.     Capt.  late  6Gtli  Bcgt. 

■11.  WilU»ni  aiM.        Capt.  Intc  i7\h 

I.  (8/.) 

i,  A.  M.  Cnpt.  R.H.  Art.  (3/.) 

bell,  A.  J.        Lt.-Col.  lato  16th  Begt. 

bell,  Amhibold       Cul.  lata  4Ct1i  Begt. 

bell,  D,  L.  Lieut,  late  9th  Bojal 

1»11,F,  A.      Capt.  B.N.   ADC.  lo  the 
«n  (3i.) 

twil.  Bobert  Commr.  B,N. 

n,  Edward  St.  Legcr      Boor- Admiral 
o,  Frederiek  Capt.  R.N. 

Le  Msrehant      Capt.  lato  66tb  Begt. 

Wm.  Capt.  B.A.  (9/.) 

in,  T.  F,  tiout.  14th  Begt.  (HI.) 

ehael,  Chi.  H.  OB.    Lt.-Gen.  Col.  20th 
«.  (lOi.) 
ihael,  Geo.  Lynsdoch         Major  95th 


er.C. 


Com: 


r.  BN. 


n  Lanford     Tice-Adm.  (10*.) 

r  Proby  T.  KCB.  Col.  (rot.) 

ml  Art.  (SI.) 

.  P.  C.         Lieut.-Col.  Iiile  30lli  Eegt. 

^wmiceTreut    Capt.  lutr>  SUh  Begt. 
ni-  Baq-  Capt.  lale  3cd  Drag. 


Chambcrlaine,  W.  0.  Capt.  E.  N.  (W.) 

Cliambera,   Montague.  Eeq.  QC.  MP.    late 

Lieut.  71st  High.  L.I.  (9/.) 
Chapman,  J.  J.  Capt.  Ii.p.  BA. 

Charlewood,  E.  P.  Capt.  B.N.(9i.) 

Chatwode,  R.  Col.  h.p.  3rd  Drag.  Gd>. 

Ohicheiter,  Moa.  Aug.  Q.  C.       Col.  h.p.  77tli 

Begt.  (9/.) 
Clinstic,  8.  Hunter,  Esq.  MA.  lato  Prof,  of 

MalhematicB  Boy.  Mil.  Acad,  Woolwieh 
Ciirinlie,  W.  J.  Capt.  late  Gren.  Gda. 

Churchill,  Loss  AlJred        lato  Lieut.  83nl 

Hogt. 
Clarke,  Q  eo.  Calvert  Col.  2nd  B  N.  B. 

Drage. 
Clarke,  H.  W.  Lieut.  B-E.  (91) 

Ohirke,  M.  de  S.  M'K.  G.  A.         Capt.  EOth 

Begt.  (91.) 
Clavering,  Sir  William  A.  Bai-f.         Capt. 

1at«  Horilimnh.  Mil.  (3t.) 
Clavloa,  Matthew       Capt.  Northumb.Yoo. 

Cay. 
Clinton,  Frederiek  Col.  hilcQren.  Gda.  (SI.) 
Choton,  H.  Col,  (ret.)  llth  Kut*. 

Chnton,  Hen.  B.  Capt.  Own.  Ods.  (9/.) 
CocVa.  Philip  Beginald  Col.  late  R.A.  (31.) 
•Codrington.  WT  Commr.  E.N.  (91.) 

Ooffln,  J.  Totvnaend  Admiral 

Collolt,  H.        Capt.  H.M,  Bong.  StatfCorp* 

Of.) 
CoUings,  J.  E.  C.B.        Col.  (ret.)  h.p.  33rd 

Begt.  (9/.) 
ColTiTe,  Henry  Gbu.  Col.  12tii  Begt. 

Oonroy,  H.  Q.  Col.  lale  Gren.  Gda. 

ConTbeare,  Frodk.  Lt.-CoL  BA.  (W.) 

Coole,  J.  a.  Capt,  7lh  Lon.  Mil. 

Cooke,  William  Enngn  lOtli  R«gt.  (91.) 

CooLes,  George  Capt.  uimtt.  (31.) 

Cooper,  D.  S.  Capt.  lale  1st  Royali 

Cooper,  Henry  Mwor-Qen. 

Cooper,  Leon  Morse  Ool.  tmatt. 

•Cooto,  Bobert  Capt.  B.N.  (SI.) 

Corbett,  William  M^or  Ute  62nd  Lt.  Inf. 
Cotton,  W.  Esq.  Dcputy-Liout.  Essex 

■Coi,  J.  W.        Col.  (ret.  h.p.)  13th  Lt.  Inf. 

A»t.-Adjutaat-Gen.  Shomeliffe  (91.) 
Cmig,  John        Major  Boy.  N.  Down  Biflet 

(9/.) 
Crawford,  Charlei  Capt.  B.E.  (91.) 

CronoQ,  JohnF.  Maj.-Oen.  Col.  9Sth  Rcgt. 
Crole,  G.  S.  Ui^or  late  2Sth  B«gt. 

Onitoliley,  Charh?B  Major-Gen.  Com- 

manding Troops,  Gibraltar  (3/.) 
Cnnyughaffip,  A.  A.  T.  CB.  Major-Gen, 

Comg.  Troops,  Curregh 
Cuppage,  Alei.        Comet  lato  4th  Dr,  Gds, 
Curling.  J.  J.  Lieut.  R.E.  (Ot.) 

Cast,  Hon.  Sir  E.  ECH.        Gou,  CoL  16lh 

Laneera  (31.) 
Oust ,  Son.  P.  F.     CoL  Uto  22nd  Begt,  (3l.) 


nnshwosd,  W.  B.  AdminJ 

Daubenev,  H.   C.B.        Col.  Ii.p.  7Ist  High. 
Lt.  Inf.  3/.) 
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LIST  or  XJVB  KBBCBEBS. 


Dttfif,  Sir  John  F.  BaH.  KCB.       Depafy- 

Lieut.  GloQceitenhin  (9L) 
Dawo,  Charles         Muor  lata  8ih  or  King's 
Dawson,  ifos.  B.  M.  W.    Capt  92d  Highn. 

(9/.) 
Dawson,  Wm.  Commr.  RN.  (9{.) 

Deacon,  H.  C.  Admiral 

Deane,  H.  C.  Lt.  (ret.)  17tli  Begt  (9^) 

De  Bliss,  Henry,  Babok  late  Capt.  4ih 

Boyal  South  Middlx.  MiL  (92.) 
Denison,  iS«>W.T.KCB.FBa.  If^or^Gen. 

B.E. 
Dennis,  M.  S.  T.        Lt.-CoI.  h.p.  76th  Begt. 
Derryman,  8.  H.  Capt.  B.N.  (9^) 

Derrillc,  Adolphus  Lieut.-Gen.  HJi. 

Madras  Army 
De  Winton,  C.  L.    ICijor  (i«t)  76th  Bt (9Z.) 
Dicken,  H.  Perry  Commr.  B.N. 

Digby,  J.  A.        LienL-CoL  late  Ghren.  Gkls. 
Dixon,  Matthew  Capt.  B.N. 

Dobie,  Bobort  Surgeon  B.N.  (82.) 

DonoTan,  E.  W.    CoL  h.p.  late  100th  Begt. 

(92.) 
Dowman,  John         Capt.  of  InvahdB  Boyal 

Hospital,  Chelse» 
Drake,  Sir  T.  T.  F.  E.  BaH.      Dept.-Iient. 

De7on,  lat«  Major  52nd  Lt.  Inf. 
Drax,  J.  S.  W.  E.       Capt  late  E.  Kent  Mil. 

(32.) 
Drummond,  ITon.  James  Bobcrt,  CB.   Bear- 
Admiral,  Superintendent  H  JC.  Dockyard, 

Devonport 


Dugmore,  W.  F.  J. 
Dundas,  P. 
Dnnlop,  Hugh.,  CB. 
Duntze,  J.  A. 
•Durrant,  Francis 
DuttoD,  Wm.  Holmes 


Capt.  Soo.  Fus.  Gds. 

hAe  CoL  96th  Begt. 

Bear-Adm.  (82.) 

Admiral 

Lient.  B.N.  (92.) 

CoL  unatt. 


Dyer,  S.  H.    Capt.  (ret.)  8th  or  King's  (92.) 

EDINBUBaH,H.B.H.  A.B.A.  DUKE  OF, 

KG.  Capt  B.N.  (92.) 

♦Earle,  Wm.  Lieut-Col.  Gren.  Gds. 

Mil.  Sec.  Canada 
Ebury,  Lord  late  Capt.  Flint  Yeom. 

Eden,  A.  D.    Lieut  26th  Guneronians  (92.) 
Edwwrds,  Bichard  Capt.  B.N. 

Edwards,  Sampson  Commr.  B.N. 

Egmont,  Eabl  of.  Admiral  (32.) 

Elgee,  Charles  Lieat.-Col.  28rd  B.  W. 

Fus.  (92.) 
EUenborough,  Edward,  Eabl  of  GCB. 

Elliot,  Sir  Charles,  KCB.  Admiral 

Ellis,  Arthur  E.  A.     Capt  Gren.  Gds.  (92.) 
ElUs,  Bobert        Capt.  Boy.  Vks.  BiEe  Vols. 

late  Hon.  Art  Co. 


Capt.  late  12th  Begt. 
Commr.  BJf .  (92.) 
Dep.  Lieut  Derby, 


Elwes,  B.  H.  H.  E. 
England,  W.  G. 
Evans,  T.  W.  Esq. 
(92.) 

BTelyn,  G.  P.  Lt.-Col.  Commt.  1st  B.  Surrey 
Mil.  (82.)  ^ 

ETenl6y,yiBC0UiiT   OoLGbmmt  Hampahire 
Yeo.  Cav.  (10*.) 

Swnrt,  a  B.  IAfP0Lt.-OoV.  IL^. 


CbxniiiandingEiigin66ryIiOndonT>utan!c^  \     C«.^\..'%iir&«V^V^ 
raii.  Darid        OoL  (ret.)  Bonssl AxVASkiry  mvn^^oan^  ^^^^ 


FABEB,  W.      lievt.  late  14th  Lt  Dngi. 
Fane,  Charles  G.  Gommr.  BJf.  (9f.) 

Fanshawf ,  Edward  Gemm      Bear-Adaunl 

Superintendent  Malta  Doekyard. 
Farmer,  W.  B.  G.     C^pt.  (ret)  Gren.  G^ 
Farquhar,  Hairy  B.     lieut  24th  Begt.  (9L) 
Farquharaon,F.  Gkn.  H.M.  Bomb.AnDy(U.) 
Farquharson,  G.  M<B.     Higor  H.M.  Bomb. 

Staff  Corps  (91.) 
Feilden,  Henry  Lient  aU*  B  Jf  3.  Fus.  ^) 
•Feilden,O.B.  M^or  TSlii  HigMandws W 
Feilding,  San.  P.  B.  B.      CoL  Coldm.  Gdft. 
Festing,  £.  B.  Capt.  BJE.  (9L) 

•Field,  E.  Commr.  BK. 

Fishboume,Edm.Gtrdiner,GB.  CaptBI. 

(32.) 
Fisher,  E.  B.  Gwt         (ret.)  4lili  B.  L  Drag. 

Gds.  (82.) 
*Fitzclarence,'irofi.  Geo.  Commr.  BJS.  (8L> 
Fitsgerald,  H.  C.  Lt.-OoL  hji.  38rd  Bgt^l.) 
Fitzmayer,  Jamea  W.  CB.  j£aior-Gen.BJL 
Fitzwygram,  F.  W.  J.  Col.  16th  Hum. 

Fletcher,E.  C.      Mnop-Gen.  late  3rd  Dng. 

Gds.  (82.) 
Flood,  Warden  0^  late  51st  Lt  Ini 

Foley,  T.  H.  Lox]>  Lord-Lient  Wor^ 

cestershire  (32.) 
Forbes,  J.  A.       Lieat-Gd.  late  92nd  Hi^ 
Fordycc,  C.  F.  CB.        CoL  unatt  MiL  Sec 

to  Got.  of  Madras  (92.) 
Foster,  Thos.      Lt-Gen.  Ck>l.  Oommt.Bojil 

Engineers  (82.) 
Fox,  Charles  Bichard        Genend  CoL  Siik 

Begt.  (82.) 
Franklen,  Bich.  Lt.  late  1st  Life  Qds. 

Fraser,  Alexander  M.  Lient-Gfo. 

Eraser,  Cha8.McKenae    OoLBoes.  MiL(S2L) 
Fraser,  Sir  Will.  Aug.  Bt.       Oapt  late  Ul 

Life  Otda. 
Frederick,  E.  CB.    Gen.  H.M.  Bomb.  Annr 
Freebmd,  H.  W.  Baq.    Dep.-Lt  Sussex  (32.) 
Freer,  J.  H.  Lieut-Gen.  (ret)  BJL 

Frith,  Cockayne  Capt  late  38th  Begt. 

*FuIford,  John  Beskr-Adminl 

Fuller,  T.  Oapt  (rat)  18U&  Huss.  (96) 

GAMBIEB,  G.  C.  Adminl 

Gardiner,  H.  L.  CoL  Boy.  Ait 

Gardiner,  J.  Capt  late  6th  Drag.  Gds^ 

G«mham,  John  Oommr.  BJT* 

(Barrett,  E.  Commr.  IBLN,  (82.) 

Gascoigne,  Fred.  0.  Trench     lieut-OoL  1st 

(Leeds)  Yorkshire  ArtilkxyToIa.  late  Ctot 

66th  Begt  (82.) 
•(^kissiot  Sebastian  Lieat  B.K.  (9<> 

Gawen,  J.  C.  G.  Boberts  Admiral  (S2L) 

Geddes,  J.  G.  Lient.-C6L  unatt 

C^rge,  F.  D.  OB.     Miy'or-Gen.  unatt  (92.) 
Gerard,  F.  HUiat  Lane.  Has. 

Gerard,  Sir  Bobert  T.  BarL        loeut-CoL 

Lane.  Huss. 
Gibson,  B.  Esq.  Oqpt  late  28tli  Begt 

Gibsone,  John  0.  H.  Muor-Ckn. 

Gillum,  W.  J.  Iibat43oL  uaaftt 

G\eiehfin,Yietar  F.F.  B.G.  A.  OL  F.  Oonr 


Swutf 


,ZKnKf^  ^^^TW%«i^\9iit(>^'^ytH&^:iiB^ 


Liax  OV  Ura  MEMBKR8* 


36 


^koMmtd,  A.  Lethbridge  Oapt.  Boyal  Wilts 

Yeo.  Car.  MP. 
Ckidman,  S.  Temple  Capt.  5ik  Drag. 

OuordB  (9/.) 
CKxlwin,  John  Capt.  late  Eng.  Corps 

Torkiah  Contingent  (Sf.) 
Qoldie,  Jamea  Capt.  16th  Lancen 

(9/.) 
Ooodenoogh,  F.  A.         Capt.  lata  Calcutta 

Tol.  Gib.  (92.) 
'^Goodenongh,  James  0*.      Capt.  "EL'S,  (32.) 
Chwdoo,  ^ir  J.  W.  £CB.  Haior-Ckn.  B.  £. 

(3Z.) 
Qordon,  0*.  T.  Bear-Admiral 

Ckvdon»  Sam.  S.  CB.  CoL  B.A. 

Chxrdon,  Wm.  Lt-G^  late  25th  Begt. 

Chardon,  Wm.  Lt.-CoL  B.  Staff  Coips  (9^) 
Oore,  James  A.  Major  h.p.  Tlst  Hieh.  Ii.  Inf. 
Chmnaa,  W.  J.  Ca{>t.  late  Cejlon  Bifles  (92.) 
0oaset,  A.  M%i.  (ret)  B.A. 

Clbsset,  Henry  Adm.  (82.) 

Grant,  A.  Capt.  late  61st  Begt. 

Chant,  John  Jaa.  CoL  (ret.)  Boy.  Can.  Bifles 
€bay,  Bertie  J.  Lieut,  late  Boy.  Air.  Corps 
Gray,  C.  G-.  late  Lieut-Col.  unatt 

€br^,  Som.  Charles  Qen.  CoL  7lBt 

Highland  L.  I.  (32.) 
9xejy  Sir  Qeorge,  £CB.        bta  Capt  58rd 

Begt  (32.) 
•Chrey,  Balph  William         Lieut.-CoL  a6th 

Middlx.  Bifle  Vols. 
ChriiBth,  Henry  Darby,  CB.  Mu.-€len. 

Qorosrenor,  £abl  Lieut.-CQL  Queen's 

Westminster  Bifle  Vols.  MP.  (92.) 
CboTer,  Mev,  H.  M.       late  Chaplain  to  the 

lorees  (32.) 
Chmnell,  £.  H.  Capt.  B.N.  (lOt.) 

Counter,  Bobert     Capt.  late  4th  Drag.  Gds. 


•BAGGABD,ThoB.  T.  Lt-CoL  &A.Bom. 

Agent  for  manufacture  of  Gunpowder  (92.) 
Haig,  C.  T.  Capt.  B.£.  (92.) 

Bales,  Arthur  Lieut.  Cape  Mtd.  Bifles  (92.) 
Hali&x,  lUffht  Him.  Charles  Yiscount,  GCB. 
Halkett,  J.  Craigie         Capt.  High.  Bordrs. 

L.  I.  MU.  (92.) 
Hall,  G.  B.  Lieut  late  19th  Lt  Dracs. 

HaU,  Marshall        Lisot.  Boy.  Bast  Middle 

Mil.  (92.) 
Hall,  Thos.  Lt-CoL  unatt 

3a[aU,  W.  H.  Lieut  BJT.  (92.) 

Hallowell,  £dw.  Esq.  Dept-Lieut  Middlesex 
Hallyburton,  J.  F.  G.  LOBI^  OCH.    Tioe- 

Adm. 
Halsey,  H.  W.  B.  W.  Esq.         Dep^-Liant 

Sussex  (92.) 
Haly,  Geo.  T.  CoL  (ret)  lOBth  Madras 

Inf.  (lOt.) 
Hamilton,  A.  P.  Admiral  (32.) 

Hamilton,  Sir  C.  J.  J.  BL  CBL  CoL 

bite  Scots.  Fas.  Gds.  (12.) 
Hamilton,  H.  G.  Capt  BJf.  (SI.) 

Hamilton,  Sir  J.  J.  BaH.  Lt-OoL  lata 

89th  Begt 
Hamilton,  J.        Capt  late  Beng.  Ovr.  C9I.) 
JBjmd,  Q0O.  B.  CB.  Bmo^  Adaau  (lU) 


*Hand,  Geo.  Weightman  Lieut  B.N.  (32.) 
Hankey,  H.  A.  Lieut-Gen.  Col.  3rd  Huss. 
Haroourt,  G.  S.  Esq^     Dep.-Lieut.  of  Bucks 

ai.) 

Harding,  Francis  Vice- Adm. 

Hardinge,  Edward  Capt.  B.N.  (92.) 

Hardinge,  Henry        Lieut-Cm.  (ret.)  Bifle 

Brigade 
Hardwick,  J.  Esq.  DCL.  Depy.-Lieut» 

Tower  Hamlets 
Hare,  H.  J.  Capt.  4th  W.  York  MiL 

HaniS)  J.  B.  Capt.  late  24th  Be^ 

Harrison*  J2ee.  Oet.  Swale,  MA.     Chadbia 

RN.  (32.) 
Hart  A.  Fitazoy         Iseut  31st  Best  (92.) 
Harvey,  GiUmore  Capt.  B.N.  (lOf.) 

Hanrey^  John  Wm.  Francis      Lieut  BJX. 

(92.) 
Hawes,  A.  B.  Capt  late  Beng.  Army 

Hawkins,  Ethebwd  Capt  late  a2nd  Begfb 
Hawkins,  F.  Capt.  lata  Seth  Begt. 

Hawkins,  J.  &  CoL  B.E.  (sS.) 

•Hawocth.  B.  B.      Lt.-CoL  22nd  East  Yai^ 

Art  Vols.  (92.) 
Hay,  James  Beckford  Lewis  Vice- Adm. 

Har,  James  Francis  Dalrympla-  LieutL 

Boyal  Ayrshire  and  GiUloway  Mil. 
Hay,  John  Baker  Porter  Yice-Adm. 

Ha¥,  iSir  John  a  D.  Bart.  FBS.MP.BeMP» 

Adnu 
Haygartb,  F«  Lt-Col.  (ret)  Soo.  Fn&. 

Heaton,  John  B.  Lieut.*  Col.  h.p.  37th 

Begt  (92.) 
Hemevy»  Qem.  CoL  Jersey  MiL 

Hendenoo,  G.  W.  M.     Capt.  bts  Sco.  Fua 

G^.  (92.) 
Herbert,  Hon.  A.  W.  E.  M.        lieut  (»t.) 

7th  Huss.  (9iL) 
Hewes,  T.  O.  Capt  RK. 

Hibbert,  F.  D.  Capt  B.  Bucks  Ym. 

lata  2nd  Dragsu 
HUton,  Thos.  Capt.  late  19th  Begt. 

«Hin(^A.S.  OM>t  (rat)  76th  Begt.  (£S.> 
Hodge,  Bdw.  a  CB.  Mjyor-Gen.  unatt.  (324 
Holbiook,  E.  N.  W.        Lieut.  Boy.  Manna 

L.  L  (92.) 
Holdioh^KA^GB.    Majov-Gen.  uiMitt(92.) 
HoUord,  B.  8.      Dep^Lieut  00.  Glouosstor 

Gkpt  BoT.  Glouc.  Muss.  MP.  (32.) 
Hooper,  BdL  Wheeler  Maj.  (rat)  6IM1 

Begt 
Hope^  Sir  Jm.  GCB.  Yice-Adas. 

Hope,  Wm.  CB.  CoL  h.p.  Tlst  Hi^ 

Ia^IiiL(9l.) 
Hore,  Thos.  Migar-^bn.  (rat)  BJBT. 

Hotham,  Wm.  KH.  Admiral 

Houatomo^  WaUaoa 
Howard^  Hon,  E. 
Howes,  Hanzy  aiptKingfaCXLJ.MiL(92> 
Howortbk»  Bd.  Lt-Ccd.  (rat)  BJU 

Hubbard,  Cecil  J.  Lieut  Gren.  Gds.  (92J 
Hulaa,  iSir  E^hraid  Lk-OoLlatefiU 

HaniaHiL 
Humbley,  Wm.  Wdlington  WaMflD  GiiL 
.     lata  Wk  HMyklJKmtmm 
\Huina>3.'B*. 
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LIST  OP  LIFB  HBMBBBS. 


Hume,  B.  GB.  Col.  55th  Begt.  (91) 

HuBsey,  Wm.  Hayter  Oapt.  late  26th 

Begt. 
Hutchinson,  W.  B.  Clerk,  B.N. 

INGILBY,  Sir  Wm.  Bates,  KCB.  Lt.-aen. 

Col.  Commandant  B.A. 
Irving,  Alex.  CB.       Major-Gkn.  (ret.)  B.A. 

JACK),  John  Major  74th  Highrs.  (9/.) 

James,  Qeorge  Lieut.-Gkn.  (ret.)  B.A. 

James,  W.  Major  late  26th  Begt. 

Janyrin,  F.  Esq.         late  Ensign  20th  Begt. 
Jekyll,  Herbert  Lieut.  B.E.  (9/.) 

Jervoise,  F.  J.  E.  Esq.  Dep.-Lt.  Hants 

Johnson,  Q.  V.       Lt,-Col.  B.  H.  Art  (9^.) 
Johnson,  Sir  H.  A.  JBart,       Capt.  late  Slst 

Begt. 
Johnson,  Sir  H.  F.  F.  Bart.        Lieut-Col. 

h.p.  5th  Fus. 
Johnson,  W.  S.  Lieut,  late  8drd  Beet 

Johnstone,  James  C.  Commr.  B.N. 

Johnstone,  J.  Julius  Lieut-Col.  Ghren. 

Ods. 
Jones,  Doufflas  F.  Lieut.  B.A.  (9Z.) 

Jones,  Hugh  M.  Lieut.-CoL  (ret)  78rd  Begt. 

•Jones,  Oliver  J.        Commodore  2nd  Class 

and  Senior  Officer,  Hong  Kong  (9^) 
Jones,  B.  O.  Capt  B.E.  (32.) 

Justice,  PhiUp    Lieut  106th  Begt.  (9Z.) 

KBLL,  W.  Ot.         Capt  kte  K.O.L.L  Mil. 
Kelly,  Wm.  Bear-Adm. 

Kelso,  E.  B.  P.  Lieut.  B.N.  (9^) 

Keppel,  Edw.  Geo.  Lieut.  74th  High. 

(91.) 
Keppel,  Fred.  Chas.  Lieut-Col.  Gren. 

Gds.     Equerry  to   HBH.  the  Prince  of 

Wales  (31.) 
Keppel,  W.  A.  H.  Lieut.  Norfolk  Mil. 

Art. 
•Kerr,  St.  Hon.  Lord  Fred.  H.    Bear-Adm. 
Kerr,  William  Dalrymple,  MD.    Surg.  B.N. 

m.) 

Key,  Astley  C.  CB.  Bear-Adm.  Acting 

Director-Gen.  of  Naval  Ordnance 
Kinahan,  Bichard  G.  Comr.  B.N.  {91.) 

King,  Henry  Capt.  B.N. 

King,  H.  B.  Com.  K.N.  (9/.) 

King,  T.  H.  Esq.  hite  H.E.I.C.  Serv. 

Kirkland,  Sir  John,  Kt.  Army  Agent 

Knowles,  W.  Major  (ret.)  60th  Begt. 

Knox,  B.  W.     Lt.-Col.  B.  Bucks  Yeo.  Cav. 
late  Lieut-Col.  Soo.  Fus.  Gds. 

LAMB,  Henry         Lieut  late  H.M.  Indian 

Navy  (3/.) 
Lambert,  Thomas        Capt.  late  B.A.  (lOa.) 
Larcom,  Thos.  Aiskevr,  CB.         Major-Gen. 
;  (ret.)  B.E. 

Lardner,  Wm.    Lieut  late  2nd  W.  I.  Begt 
Jjurdjf  Christian  Fred.  Lieut,-Col.  late 

63rd  Begt. 

Last,  EdwArd        Major-CSkn.  (ret.  tuXi  v^-^") 
21§t  B.N.B.  Fu». 


Lauderdale,  EABLof,  KCB.  Adm.  JM  mi 

Principal  ADC,  to  the  Queen  (d{.) 
Lawrence,  J.  B.         Capt.  late  Indian  Nify 
Lawrence,  A.  Johnstone,  CB.         Mai.-CkD. 

(91.)  ^ 

Lawrence,  Sir  John  L.  M.  Bart.  QtCB.  0€SL 

Viceroy  and  Governor-General  of  Indk 

(9i.) 
Lawson,  Bobert  Insp.-Gen.  Hospitilf 

•Layard,  C.  E.  Capt.  15th  Begt  (91) 

Layard,  Henry  L.  Capt  late  97&  Begt 

Lecky,  John  G.        Lieut-Col.   (let)  sSh 

Begt. 
Lee,  J.  H.         Lieut  late  South  Hants  MiL 
Le  Mesurier,  F.  A.  Capt  RE.  (81) 

Lendy,  A.  F.  Capt  Boy.  S.  Midx.  ICL  (9L) 
Lennox,  Lobd  J.  G.        Lieut-Col.  late  GUi 

Drags. 
Lennox,  W.  O.  f^.C.  CB.      CoL  B^.  (91.) 
Lewis,  George  Chas.  D.      M^or  (ret)  B.S. 

(8Z.) 
Lewis,  Henry  Commr.  BJf . 

Ley,  J.  M.  CoL  (ret)  Madras  Aitilleiy 

Liddell,  Hon.  Geo.  A.  F.  CoL  (ret)  etfa 

Drags.  (3i.) 
Liddefi,  W.  H.  Commr.  RN.  (91) 

Little,  B.  B.  Capt  late  Madras  H  Ait 
Lloyd,  E.  M.  Lieut  BJE.  (WL) 

Lloyd,  John  H.  Commr.  BN. 

Lloyd,  Mark  Capt  unatt. 

Lloyd,  William,  MD.  Surg.  h.p.  a6th  Begt 
Lodder,  W.  W.  Major-(3«n.  unatt  (s!.) 
Loftus,  Douglas  Lieut  late  Gran.  Gds. 

Logan,  Alfred  Lieut  B.A.  (9^.) 

Long,  Samuel  Lt.-Col.  late  Gren.  Gds. 

Lone,  Samuel  *  Comr.  B.N.  (9^.) 

Loyd,  W.  K.    Lieut. -Col.  (ret.)  Madras  Art 

(3/.) 
Lucas,  H.  H.  late  H.E.I.C.  Sea  Service 

Luce,  William  Commr.  B.N.  (10*.) 

Lugard,  Sir  Edw.  OtCB.       Lieut.-Gen.  CoL 

3l8t  Begt.  Under  Sec.  of  State  for  War 

(3/.) 
Lyell,  T.  Commr.  B.N. 

♦Lysley,  W.  G.    Major  Inns  of  Court  Vols. 

(9^) 

•MABEBLY,  Evan,  CB.  Col.  B.A. 

•Macaulay,  G.  W.  Major,  Commandant  Ist 
Begt  Scindo  Horse  (9/.) 

Macbcan,  Archibald  Lieut.-G^en.  (rot.)  B.A. 

M'Call,  S.  Lieut,  late  5th  Drag.  (Ms, 

McClean,  J.  B.  Lieut.-Col.  Eng.  and  Bail- 
way  Vol.  Staff  Corps  (9/.) 

McClintock,  William  Lieut.  B.A.  (9/.) 

McDiarmid,  H.  C.  Lieut.  B.E.  (9/.) 

McDonald,  Alex.  MD.  Surg.  h.p.  Ord. 

Med.  Dept 

Macdonald,  Alex.  Lieut-Col.  late  CSth  L.I. 
(1/.  \8.) 

•M'Donnel,  Christo  Capt.  4th  B.  I.  Drag.  Gds. 

Macdougall,  A.  H.  Esq.  Boy.  Archers  of 
the  Queen's  Body  Guard 

M'Hardy,  J.  B.  B.  Vice- Admiral 

liLwiVcuTAe ,  Y.<»\H\  Stcucart      Lieut,  late  90th 
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KaokeMB,  E.       €apt.Q.  O.  L.L  MiL  (9Z.) 
liacldntosh,  G.  Dt.  Esq.    Iat6  Hon.  Corps  of 

G^t.-€kt-Anni 
Hftckirdy,  D.  E.  Miyor-Oen. 

^MMleui,  Henry  John  Mi^r  BifleBrig.  {31.) 
llMlean,  J.  L.  Capt.  late  69th  fiegt 

McLennan,  J.  MD.  Phjs.  Ghn.  (ret.) 

Bombaj  Armj  (SI.) 
HcNeile,  Alex.  Capt.  h.p.  Indian  Army  (9Z.) 
Madden,  Ohae.  Oapt.  JLl^  (SI.) 

Mahon,  D.  Major  late  98th  Begt 

Mahon,  H.  J.  Pakenham         Lieut.  late  8th 

Hum. 
Mainwaring,  K.  H.  A.    Commdr.  E.N.  (91.) 
Maitland,  ftred.  Thos.     CoL  hite  E.S.  Corps 
Malet,  Sir  A.  BaH.        Dep.  Lieut,  of  WUts 

late  CoL  Yeo.  Cay. 
Manchester,  W.  D.  Bttes  of,  Lt-CoL  Hunt- 
ingdonshire Lt.  Horse  Vols.  (11.) 
Manners,  Eussell  H.  Admiral 

Manning,  C.  A.  Capt.  late  2nd  Surrey 

Yeomanry  (10s.) 
Mansel,  J.  C.        Capt.  late  Northumb.  MiL 
Margary,  A.  E.    Major  late  54th  Eegt.  (9^) 
Marw,  J.  C.  Lory,  MD.        Asst.  Surg,  late 

Notts  Mil.  (92.) 
Marshall,  W.  Lieut.-CoL  late  Particular  Ser. 
Harshall,  Wm.  Esq.    Deputy  Lieat.  Cumb. 

(9/.) 
Martin,  James  Capt.  late  Bifle  Brigade 

Mason,  Qeo.  Capt.  late  4th  Foot 

Massie,  Watkin    Lient  late  Ind.  Army  (9/.) 
Matson,  Henry  Mijor  late  58th  Begt 

Mayne,  Dawson  Capt.  B.JN. 

Meade,  Hon.  Herbert        Lieut  B.N.  (9{.) 
Mease,  Edw.  Capt.  Hon.  Art  Co.  (91.) 

Meiklam,  J.  Lieut,  late  9th  Lamiers 

•Mein,  A.   Mijor  4th  Lanark  Bifle  Vols.  (91.) 
Melville,  H.  ViflCOUHT,  (JCB.         Gen.  Col. 

60th  Boy.  Bifles 
Mercer,  Sa^.  Capt  B.N. 

lOhnan,  G.  H.  L.        Lieut-CoL  B.A.  (U.) 
Molyneuz,  A.  M.        Lt.-CoL  bte  2nd  Mad. 

Eur.  Lt.  Inf. 
Molyneux,  A.  Mitchell       Capt  28rd  B.  W. 

Pus.  (SI.) 
•Molyneux,  E.      Capt  7th  Drag.  Gds.  (8/.) 
*Molyneuz,  W.  H.  Mitchell        lieut  B.N. 

(9^) 
Moncrieir,  G«o,  Lieut -Gen.  (8^.) 

Moncrieffe,  Sir  T.  JSart.        CoL  Boy.  Perth 

Bifles  bte  Lieut  Sco.  Pus.  Gds. 
Montague,  Willoughby      ^^4^  (i^)  ^-^ 
Monteiore,  Sir  Moses  Bart.  PBS.        Capt. 

late  Surrey  Local  Mil.  and  Depty.-Lieut. 

of  Kent 
Montgomcrie,  C.  T.  M.     Lieut,  (ret)  Gren. 

Gds.  (91.) 
MontiMor,  Pred.  Byng  Bear-Adm. 

Moody,  Bich.  Clement  Maj.-Gcn.  B.E. 

Moore,  J.  Capt.  kte  30th  Be^ 

Moore,  T.  N-  Commr.  B.N. 

Momnt,  J.  L.  L.  Lieut  B.K.  (W.) 

Morrab,  Jas.  A.    Capt.  Adg.  7tJi  Depot  Batt. 
Morris,  E.  Lieut  late  S4th  Begt. 

Morton,  Janwt  P.       Capt  55th  Begt  (9L) 


Mosse,  'William     Major,  20th  Oameronians 

(9L) 
Mouat,  J.  P.  PECS.  Surg.-Major  HJC. 

Beng.  Army  (92.) 
Mould,  John  A.  Dep.  Insp.  of  Naral 

Hosps.  (dl) 
Mould,  Thos.  Bawlings        Mijor^en.  (ret) 

B.E. 
Mowbray,  G.  T.     Oapt  Leicester  MiL  (91.) 
Moysey,  H.  G.  Lieut,  late  11th  Drags. 

Murduson,  Sir  Boderick  Impey ,  JBetrt.  XCB. 

PBS.,  &0,    late  Capt.  7th  Lt  Dra^s.  (lOc^ 
Murray,  Alex.  Bear^Adml.  (SI.) 

Murray,  Dennis,  MD.  h.p.  Staff  Suig. 

Murray,  Preeman  Miyor-Gen.  Comg. 

Troops,  Chatham  (91.) 
Murray,  John  Geo.  Lieut.  BJu  (92.^ 

Murray,  Sir  Patrick  Keith  Capt.  (ret) 

Gren.  (Mb.  (SI.) 
Musgraye,  Sir  QwmBmrL    Deputy-Lieut 

Cmnberland  and  Westmorland 
Muttlebury,  J.  E.  Major  late  3rd  Bu£b 

NAPIEB,  W.  C.  E.    Migor-Gen.  Vice-Presi- 
dent of  Council  of  Military  Education  (8/.) 
Napier  of  Magdala,  H.  E.  the  Bight  Son, 
LOBD,  GCB.  GCSI.     Lieut.-Gen.  B.E. 
Commr.-in-Chief,  Bombay  (9^) 
Neal,Wm.  Capt.  (ret)  52nd  Light  Inf.  (9U 
*NeaTe,  Ererard    S.  Lieut.  2l8t  Huss.  (91.) 
Neele,  Thos.  Clarkson,  Esq.   bite  Mate  BN. 
Nelson,  Horatio  Commander  B.N.  (9/.) 

Netterrille,  A.  J.  Lieut,  late  12th  Biegt 
Neville,  Park  Percy  Lt.-Col.  kte  63rd 

Begt  Hon.  Corps  Gkntlemen-at-Arms 
Newcome,  G.  Capt.  late  47th  Begt 

NiehoU,  Edward  Lt.-CoL  kte  84th  Begt 
Nicholson,  J.  A.  Stewart     Lieut  late  Gren. 

Gds. 
Nisbet,  Alex.  MD.         Inspector  General  of 

Hospitals  and  Meets 
Nisbet,  David,  MD.  Surg,  (ret.)  Ben.  Army 
Nokes,  J.  Major  late  65th  Begt 

•NoUoth,  Matthew  S.  Capt  B  Jf .  (SI.) 

JSoUoth,  Peter  B.  Col.  (ret  f.p.)  BM.L.L 
Northwick,  Lobd     CoL  (ret.)  Herefordshire 

MU. 
Norton,  B.  T.  L.      Capt.  kte  2nd  Life  Gds. 
Nugent,  George  Major  (ret.)  2nd  Drag.  Gdt. 

O'CALLAGHAN,  George  W.  Douglas  Beap- 

Adm. 
O'DonneD,  Sir  Charles  B.  QexL  C6L 

18th  Huss. 
Ogilvy,  Wm.  Major  unatt 

Oldmixon,  J.  Wm.  Capt  B.N.  (SI.) 

Olliyant,  E.  A.  Limit  Boy.  Art  (91.) 

Oliver,  Bd.  Aldwwth  Oapt.  B.N.  (8Z.) 

Olpherts,  Bichard  Capt  late  1st  W.  I.  Bgt. 
Ommanney,  Erasmus,  CB.  Bear-Adm.  (8/.) 
Orde,  Sir  John  P.  Batt.  Depty.-Lt. 

Argyleriiire 
Osborne,  J.  H.  W.  Lieut.  H.M.  Bengal 

Army,  Beraaue  Smtrey  C.P.,  Bengal  (9iL) 
Ottiey,  E.  J.  Capt  Edmonton  B.  Biflcv 

Begt  (,at^ 
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Otway,  C.  W.  Esq. 
Ouvry,  H.  A  CB. 

Lancen 
Owen,  John  F. 
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late  Mate  B.N. 
Col.  (ret.)  QthBoyal 

Lieut.  Boy.  Art.  (W.) 

PACKE,  Edmund         Capt.  late  B.H.  Gds. 

(8^.) 
Packe,  O.  H.  Lt.-CoL  (ret.)  24tli  Begt.  (10*.) 
Pakenham,  Jobn  Admiral 

Pakenham,  Mon.  T.  A.  Capt.  B.N.  (3Z.) 

Pahnella,  Duke  of  late  B.N.  (9/.) 

Papillon,  Alex.  Fred.  "Wm.  Major  (ret.)  B.A. 
Parker,  J.  Capt.  late  Hon.  Art.  Co. 

Parkinson,  C.  F.  Col.  late  70th  Begt.  {Zl.) 
Parkinson,  J.  B.  Capt.  late  68th  Lt.  Inf. 
Parry,  F.  John  Major  K.O.L.  Inf.  Mil. 

Paschal,  Oteo.  Fred.  Lt.-Col.  unatt. 

Paterson,  William        Capt.  bte  60th  Boyal 

Bifles,  Prof.  Mil.  Surveying  Boy.  Mil. 

Col.  Sandhurst  (3{.) 
Patton,  Bobert  Admiral 

Paulet,  LoKD  William,  KCB.  Maj.-Gen.Col. 

68th  L.  I.  Adj.-Gbn.  to  the  Forces  (3/.) 


Paynter,  J.  A. 
Peace,  B. 
Peach,  H.  P.  K. 
Peacocke,  G.  J. 
Peard,  Henry 


Capt.  B.N.  (9/.) 

Commr.  B.N. 

Capt.  late  B.  H.  Gds. 

Col.  16th  Beet. 

Comet  late  5th  Drag.  G^. 

Pearson,  i9»r'Edwin,  Ki,     late  Lieut,  of  the 

Yeo.  of  the  Guard 
Pedder,  H.  N.     Capt.  late  Srd  B.  Lane.  Mil. 
Pendanres,  E.  W.  Wynne,  FBS.    Lieut.-Col. 

late  Boyal  Com.  Miners  Lt.  Inf. 
Pender,  Francis  Henry      Major  25th  K.  O. 

Borderers  (1/.) 
Percivall,  Charles,  Esq.    late  Vet.  Surg.  E.A. 
Perston,  David,  MD.         Surg.  h.p.  13th  Lt. 

Dragoons 
Petit,  L.  P.  Esq.  late  Mid.  B.N. 

♦Phillimorc,  Augustus    Capt.  B.N.  Commo- 
dore 2nd  Class  Senior  Officer,  Jamaica  (3/.) 

Commr.  E.N. 

Lieut.  E.A.  (9^) 

Deputy-Lieut. 


M. 


Capt.  B.N.  (9/.) 
Cnpt.  E.N.  (9?.) 


PhiUips,  n.  C. 
Pickard,  A.  F. 
Pigot,  J.  H.  S.  Esq.  FAS. 

Somerset 
♦Pike,  J.  W. 
Pim,  Bedford  C.  T. 
Pinson,  Albert       Lt.-Col.  H.M.  37th  Madras 

N.  Inf. 
Piper,  H.  Lt.-Col.  late  38th  Begt. 

Pitman,  John  C.  Capt.  B.N. 

Poland,  J.  A.  Commr.  E.N.  (9/.) 

Polo,  Arthur  Cunhflfe  Lieut-Gen.  Col.  63rd 

Begt.  (SI.) 
Pollock,  Fred.        Lieut,  (ret.)  Bengal  Engrs. 
PoUock,  Sir  Geo.  GCB.  GCSI.       Gen.  Col. 

Commt.  B.A.  Bengal  (2/.) 
Ponsonby,  Honry  Fred.  Col.  Gren.  Gds.  (3/.) 
Poole,  Wni.  Halsted         Capt.  late  N.  Salop 

Yeo.  Cav.  h.p.  B.A. 
Poorc,  Robert      Major  (ret.)  8th  Huss.  (91.) 
Porchcr,  E.  A.  Capt.  R.N.  (9^) 

Towell,  Scott         Capt.  late  i^rd  R.W.  Fu^. 
Powell,  W.  T.  R.  Lt.-Co\.  Commt 

CardipRn  Rifle  Corps 


Povris,  E.  J.  Eabl  of        Lt.-CoL  Salop  Teoi 

Cav.  (91.) 
Prendergast,  H.  N.  D.  O.C.     Lt-CoLILE. 

Mad.  (9/.) 
Piescott,  Sir  H.  KOB.  Adminl 

Preston,  D'Arey  S.  Capt  BJ^.  (dL) 

Preston,  Sir  Henry  Lindsay^  Bart,      QtfL 

B.N.  (SI.) 
Preston,  B.  Lt.-CoL  late  12th  Bfl^ 

Prevost,  James  C.  Capt.  BJn. 

Priaulx,  Henir  St.  Qeo.        Capt.  late  £.  0. 

Stafford  BiBes 
Priaulx,  James         Co],  late  Boy.  Guemej 

MiL 
Price,  William,  Esq.  ArmjApt^ 

Prower,  J.  E.  M.  Capt.  late  67th  £sgt. 

QUICK,  G^.        Capt.  late  Ist  Boyal  Dngi 

BADCLIFFE,  W.  P.  CB.  CoLh.p.late20tli 

Begt.  (91.) 
Baines,  J.  A.  B.  CB.  Col.  95th  Begt. 

Bamsey,  G.  A.  KH.  Kaj.  late  77tfa 

Begt. 
Bamsay,  G^.     Col.  H.M.  Beng.  Staff  Corps 
Bamsay,  William,  CB.  FBAS.    Yioe-Adm. 
Bamsay,  W.  M.  Major-Oen. 

Bamsden,  Frank  Ca^t.  Bit. 

Bamsden,  Sir  John  W.  Bart.  MP.  CoL 

W.  York  Art.  Volunteers 
Rawlinson,    Sir   Henry    C.     KGB.    FBS. 

Maj.-General  (ret.)  Bombay  Army 
Beed,  Francis       Capt.  late  let  Boy.  Dngi- 
Beynardson,  Edw.  Birch,  CB.  CoL  late 

Gren.  Gds. 


Beynolds,  G.  S. 
Bliodes,  Godfrey 
Rich,  G.  W.  T.  CB. 

L.  I.  (9/.) 
Richardson,  James 

gan  Rifle  Vols.  (9/.) 
Richardson,  Thos. 
Richardson,  W.  F. 


His.     R 

V 


PowelJ,  W.  Wellington  Capt.Uie^\ii'Re^A^>^*»^>^.^«^ft««^       ^LswYst^^SSo.^^ 


Capt.  JLS. 

Major  unatt.  (SI.) 

Col.  h.p.  71st  High. 

Capt.  4th  Glamo^ 

Capt.  h.p.  7th  Hum. 

Lieut.  R.E.  (9/.) 

RiddeU,  Charles  J.  B.  CB.      Maj.-Gen.  RA. 

(3/.) 
Bobc,  Fred.  Holt,  CB.     Maj.-Gen.  late  87th 

Roy.  Irish  Fus.  (3/.) 
♦Robertson,  A.  C.         Col.  8th   or   King? 

(3Z.) 
Robinson,  George  Capt  R.N.  (9/.) 

Robinson,  Sir  Robert  S.  KCB.      Vice-Adm. 

Controller  of  the  Navy  (3/.) 
Robinson,  Walter  F.         Commr.  R.N.  (3/.) 
Rochfort,  Gustavus  Cowper  CoL  (ret.) 

Madras  Army 
Rolfe,  J.  E.  Boggis        Capt.  h.p.  65th  Rogt. 

Deputy-Lieut.  Essex 
Rooper,  John 
Ross,  Eglintoun  F. 

MU. 
Ross,  J.  T.  C.  FBS. 
Ross,  George 
Rous,  Hon.  H.  J. 
Rovran,  Sir  William,  GCB. 


Capt  late  Rifle  Brig. 
Lt  late  1st  Boy.  Sur. 


Surg.  Staff  (9/.) 

Capt  B.E.  (3/.) 

Adm. 

Gen.  Col. 
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Bonell,  iSSrWiUittm,  Bart,  CB.  MP.  OoL  h.p. 
14Ui  Husf.  (32.) 

ST.  QUINTIK,  Mate.  C.  D.     Col.late90th 

Ltlnf. 
Salkeld,  T.  C.       Lt-OoL  late  Indian  Army 

(91) 
Saltmanhe,  A.  Migor  10th  Begt.  (92.) 

BandilaTidB,  E.  K.     Migor  H.M.  Beng.  Staff 

Corps  (90 
Sandwith,  F.  B.  Capt.  10th  Begt.  (9/.) 

«Sand7B,  H.  Stair  Lieut.  B.N.  (9/.) 

Samnarex,  St.  Vincent  J.  Lokd  de  Col. 

late  16th  Lancers 
Saunders,  A.  W.  O.        Capt.  2lBt  Fas.  (9i^.) 
8»iirin,  Wm.         Lt.-CoL  (ret.)  Beng.  Arnnr 
Sawbridge,  S.  Commr.  BJs, 

Scott,  Daniel,  MD.        late  Insp.-G^n.  Army 

Hosps. 
Scott,  James  Bt.     Capt.  late  4th  Drag.  Gds. 
Scott,  John  Binney  Commr.  B.N.  (82.) 

Scott,  WiUiam  Capt  B.A.  {91.) 

8oott,W.H.H.E8q.  Asst.  Mil.  Store- 

keeper (9L) 
SciBtdile^,  F.  H.  Miyor  B.E.  (92.) 

Scale,  F.B.  Esq.  FGS.  late  St.  Helena  Begt. 
Seymour,  8ir  Qt.  F.  GCB.  GCH.       Admiral 

of  the  Fleet 
Seymour,  H.     Mai.  late  23rd  B.  Welch  Fus. 
Seymour,  Sir  Michael,  GK/B.  Adm. 

^Seymour,  W.  H.  CB.    CoL  2nd  Drag.  Gkds. 

(lOf.) 
ShadweU,  Chas.  F.  A.  CB.  Capt.  B.N. 

ADC.  to  the  Queen  (32.) 
ShadweU,  Lawrence        Col.  unatt  Military 

Assist.  War  Office 
Sharp,  H.  J.  Major  kte  85th  Begt. 

Sharpe,  J.  H.  Capt.  55th  Begt.  (92.) 

Shawe,  B.  F.  M^jor  nnatt. 

Shearman,  John  Major  late  48th  Begt. 

Sheffield,  J.  C.  Capt.  late  21st  B.  N.  B. 

Fusiliers  (92.) 
Shelly,  J.  Nicholas   Surg.  h.p.  Greek  Lt.  Inf. 
Sherer,  Joseph,  XH.  Vice- Adm. 

Shipley,  Conway  M.  Utte  Lieut.  B.N.  (32.) 
•Shoitland,  Peter  F.  Capt.  B.N.  (82.) 

*ShorUand,  Willoughby  Commr.  B.N. 

Sihthorp,  F.  B.  Waldo    Lieut.-Col.  nnatt. 

(92.) 
Sillery,  Bob.  MD.  Staff  Surg.  h.p. 

Simmons,  J.  Lintom  Arabin,CB.  Major-G^n. 

B.E. 
Simmons,  T.  C.  Esq.  late  of  the  Hon. 

Corps  of  Gentlemen-at-Arms  (32.) 
Simmons,  T.F.  Capt.  late  72nd  Highlanders 
Sinclair,  C.  A.  Lieut,  late  56th  Begt. 

Skinner,  A.  McG.  Capt.  B.N. 

Smith,  C.  H.  Esq.  late  of  Malta  Dockyard 
Smith,  E.  H.  Capt  late  76th  Begt. 

Ady.  Dorset  MiL 
Smith,  Henry,  CB.  Admiral 

Smith,  Horace  J.      Capt.  South  Herts  Yeo. 

Cay.  (32.) 
Smith,  N.  Bowden  Commr.  B.N.  (92.) 

Smith,  Philip  Lieut-CoL  Oren.  G^  (32.) 
Smith,  Se^our  Spencer  Lieut  BJf .  (92.) 
Smjrtb,  Oeoige  M^'or  late  65th  Begt. 


Smyth,  H.  C.  W.    Migor  (ret.)  Bengal  Army 
Simrth,BtCannichael  Maj.Uite36th 

Begt.  Adm. 

Smyth,  William  Bear  York 

Sole,  A.  W.  Major  late  5th  West 

MiL  (92.) 
Somerset,  The  DuKS  of,  KG.   (92.) 
Somerset,  L.  E.  H.  Capt.  B.N.  (92.) 

*Southey,  J.  Lowther  Paym.  B.N. 

Sparks,  J.  B.    Lieut.  H.M.  Beng.  Staff  Corps 

(92.) 
Sparks,  Jas.  Pattoun,  CB.  Major-Gen. 

unatt  (82.) 
*Spratt,  ThoB.  A.  B.  CB.        Capt.  B  J^.  (32.) 
Stace,  Henry  Coope  CoL  (ret.)  B.A. 

Stanley,  £t.  Son.  LoBD,  MP.  (92.) 
Stanton,  Edward        Lt.-CoL  (ret)  Bombay 

Art.  (82.) 
Stanton,  Edward,  CB.  CoL  B.E.  (lOf.) 

Stayeley,  Sir  C.  W.  D.  ECB.      Major-Gbn. 
Sterling,  Sir  Anthony  Cunningham,  ECB. 

Col.  unatt.  (8£) 
Steward,  Hen.  Holden        Capt  2nd  Drag. 

Gds.  (82.) 
Stewart,  Alex.  Esq.       Ordnance  Storekeeper 
Stewart,  Alex.  Esq.         Dep.-Lieut.  Noru^lk 
Stewart,  Duncan  Comr.  B.N.  (92.) 

Stewart,  John  Campbell      Capt.  (ret.)  72nd 

Highs.  (92.) 
Stewart,  Bich.  H.  Esq.  War  Office 

*Stewart,  W.  Little       Lieut-CoL  late  Dep. 

Batt  Chatham 
Stilwell,  John  GHllian,  Esq.       Nayy  Agent 

(82.) 
Stilwedl,  Thomas,  Esq.  Nayy  Agent 

^Stirling,  Charles  Capt.  B.N.  (92.) 

Stirling,  M.  Esq.     Boy.  Archers  of  Scotland 
Stopford,  A.  B.  Lieut  Boy.  Art.  (92.) 

Stopford,  Be.  Fanshawe  Vice- Admiral 

Stotherd,  Bich.  Hugh  Capt.  BJS.  (32.) 

Stuart,  Donald  Major  hite  46th  Bsgt. 

Stuart,  Herbert  Crichton,  Esq.    Dep.-Lieut 

Bute,  MP. 
Stuart,  Wm.  Esq.  Dep.-Lieut  Bedford 

•Stubbs,  F.  W.  Capt.  Boy.  Horse  Art 

Beng.  (92.) 
Studey,  W.  L.  Lt-CoL  Gren.  Gds. 

Styan,  Arthur     Capt.  Queen's  W.  B.  Yols. 

(90 
Sudeley,  S.  C.  J.  Lobd     late  Capt.  Ghren.  Gds. 
Suliyan,  Bartholomew  J.  CB.       Bear-Adm. 

(82.) 
Sullivan,  H.  Col.  late  6th  Begt. 

Sweney,  Eugene,  Esq.  Admiralty  (32.) 

Symonds,  T.  P.  Lt-CoL  Hereford  Mil. 

Symonds,  T.  G.    Lieut,  late  4th  Drag.  Gds. 
Synge,  Millington  Henry      Lieut-CoL  B.E. 

(32.) 

TALBOT,  Sir  Charles,  ECB.     Adm.  (lOf.) 
Tapp,  Thos.  CB.        Col.  108rd  Boyal  Bom- 
bay Fus.  ADC.  to  the  Queen 
Tarleton,  J.  W.  CB.  Bear-Admiral 

CompfaroUer-General  of  Coast  Guard  (82.) 

Oftpt.  B.  H.  A.  (92.) 


Taylor,  C.  S.  S. 
Taylor,  PnngJbb^ESL 
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^vlor,  Wilbmham         CadL  hte  6t2i  Batt. 

MiddL  Bifle  Vols.  (92.) 
Teale,  Chas.  Shipley  CoL  (ret.  foil  paj) 

Tee?an,  L.  Lieut.  66th  Begt.  (9Z.) 

TTeevan,  a.  J.  Oapt.  94th  Begt.  (9L) 

Tenison,  Edward         Capt  late  14ith  Bngs. 
ThackweU,  Job.  Bdwin  Lt-CbL  unatiU 

Bepaty  Acy.-GeiL  Montnal 
Olxompflon,  T.  Perronet  Liaal.-0en. 

Thompson,  O.  W.     Ocd.  (reft.)  h.p.  7th  Drag. 

OdB.  (92.) 
Thompson,  E.  B.        lient.  kte  14iii  Drags. 
Thresher,  Wm.  Lieut.  UJS,  (9/.) 

Tighe,  Jas.  Lowrie       Surg.  h.p.  12th  Boy. 

JLanoers 
Timbrell,  T.  CB.       Lieiat-CbL  (ret)  Beng. 

Armj 
Todd,  Thornton  James  Henry  Maj.  P.  W.  O. 

Donegal  Militia 
Tomkyns,  Sev.  John     late  Oapfe.  Boy.  Dgs. 
^orrens,  H.  D.  OB.       CoL  23rd  B.  Welch 

Fus. 
tPownley,  George  lieut.  late  Bifle  Brig. 

Trafford,  H.  T.    Capt  (ret.)  43rd  Light  Inf. 

(9L) 
Tiyon,  Bichard     Oapt.  (ret)  Bifle  Brigade 

(91.) 
Tryon,  Bobert  Bear-Adm. 

Tryon,  T.  CoL  kte  7th  Boy.  Pus.  (91.) 

Tubbs,  Bobert,  Esq.  Dep.-Lieut.  Mid- 

dlesex 
Tupper,  A.  C.     Oapt.  late  Boy.  Brecknock- 
shire Bifle  Begt.  (82.) 
Tupper,  D.  W.    Lieut.-Col.  50th  Begt.  (91.) 
Turner,  F.  H.  Colonel  late  Gren.  Gds. 

Turner,  Sir  W.  W.  KCB.      Major-Gen.  late 

97th  Regt..  (91.) 
Tumor,  Christopher  Hatton        Lieut.  Bifle 

Brigade  (91.) 
Tweeddale,  George,  Mabquis  of,  KT.  GCB. 

Gt?n.  Col.  2nd  Life  Gda.  (32.) 
Tylden,  Sir  J.  Maxwell  Lieut.-Col.  late 

52nd  L.  I. 
Tyler,  C.  J.  Capt  B.A.  (92.) 

Tyler,  Sir  James        Lieut,  late  of  the  Hon. 

Corps  Gent. -at- Arms  (32.) 
Tyler,  H.  W.  Capt.  lat-e  R.E.    Bailway 

Depart.  Board  of  Trade  (32.) 
Tytler,  Win.  Fraaer     Major  (ret)  9th  Beng. 

Light  Cav.  (92.) 

VALIANT,  Thos.  Jas.  Major-G«n. 

Yandeleur,  John  Col.  late  lOt^  Hussars 

Verling,  Jas.  MD.         Insp.-G-en.  h.p.  Ord. 

Med.  Dept. 
•Vemey,  E.  Hope  Commr.  R.N.  (92.) 

Vemey,  G.  Hope  Lieut  74th  Highrs. 

(92.) 
Vernon,  Lord         Capt.  Commt  2nd  Corps 

Derbyshire  Rifle  Vols.  (92.) 
Vernon,  W.  F.       Capt.  late  68th  Begt.  (32.) 
Vivian-Ilupsey,  H.  Lieut-Od.  Swansea  Bifle 

Vols.  MP.  (92.) 
Vivian,  ^i>  Robt.  J.  H.  "KCB.     Lieut-Gcn. 

CoL  102nd  Royal  Madraa  ^ft. 
FjFjan,  Rich.  H.  S.        Im;^  ^^^  "X^^^  ^ 
CoruwalTB  Bangers 


WALES,  H.B.H.  THE  FBIKOB  OF,  Xfik 
GCB.  GCSI.       Gen.  CoL  lOtk  Bmmn 

Col.  in  Chief  Bifle  Brigade  (92.) 
WaddUove,  O.  L.  OmpL  RK.  (It) 

Wake,  Baldwin  A.  •  Cbpt  BIT. 

Walker,  A.  L.  <\q9t  99tli  BagtfML) 

Walker,  Sir  Baldwin  W*  Bart.  KCB.  Tm- 

Admiral  Oon]fn£.^Bi-Chief,  SbeemeM 
Walker,  O.  F.  Commr.  BJT.  ^) 

Walker,  E.  W.  Forester,  CB.       Lseot-Gen. 

Ool.  94th  Begt 
Wallis,  Sir  P.  W.  P.  KCB.  AfaM 

Walpole,  Sir  Bob.  KCB.        ^.-Gea.  <«.) 
Walter,  E.  Oapt  late  Stfa  Hwan  ^) 

Ward,F. B.    Lt^-CoL  (r«i.  h.p.)  B.A.(10a) 
Ward,  James  H.  Bear-Aliu 

Ward,  W.  B.    Oapt.  Qate)  Soatli  Down  IGL 
Warden,  Fred.  OB.  Bear-Adm.  Seaior 

Officer,  Coast  of  Ireland. 
Warren,  Wm.  OB.  Vice-Adm.  (WL) 

Warry,  E.  T.  Lieut  B.A.  (92) 

Wa8on,E.  S.  Lieut  aSrd  Begt 

Watte,  J.  J.        Oapt  lato  Comb,  and  West- 
moreland Yeo.  Huss. 
Webb,  Sir  Bmry  Capt.  late  Idle  Gds. 

Webb,  J.  M.     Capt  lato  4th  R.  Irish  Dng. 

Gds. 
Webster,  Sir  Augustus  F.  Bari.       Commr. 

B.N. 
Wdoh,  J.  W.  Oapt  lata  Hon.  Art.  Comp.  (U) 
Weller,  T.  M.  M.  Oapt.  W.  K#«t  IGL 

Wellesley,  Hon.  William       Capt  lare  B.N. 
Wellington,  Arthur,  Dvxs  of,  KG.      Lieut 

Gen.  Col.  Comdt.  Vict.  Bifle  Vols, 
Wemyss,  David  Douglas         Oapt.  late  48tli 

Regt.  and  Royal  Montg.  Rifles 
Wemyss,  W.  B.     Major-Gen.  late  1st  Bene. 

Cay.  (92.) 
West,  M<m.  W.  E.  S.  Capt.  Gren.  Gds.  (S/.) 
Western,  Jas.  Roger  Col.  lat«  Beng.  Eng.  (S/.) 
Westom,  W.  T.  Esq.  Navy  Agent  (97.) 

Wheatley,  John  Capt.  K.N.  (3/.) 

Whichcote,  George  M»j.-Gen.  unatt 

Whish,  Claudius  B.     Lieut  hite  14th  Huss. 

(32.) 

White,  Loraine  Major,  Knight  of  Wind- 
sor, late  Barrack  Master,  London  (32.) 

Whittcr,  J.  R.  Esq.      Ute  Asst.  Pavm.-Gen. 

Wliittingham,  Ferdinand,  CB.  Major-Grn. 
unatt 

Wightman,  George  Lt.-Col.  late  67th  Regt 

Wilkinson,  B.  E.  Lieut.  Into  4th  Roy. 

Irish  Dmg.  Gds.  (92.) 

Wilkinson,  Chas.  Edmund     Mi^.-Gen.  R.E. 

Williams,  T.  B.  Capt.  late  4th  B.L 

Dragoon  Gkls. 

Williamson,  James  Oapt  23rd  Roy. 

Welsh  Fus.  (92.) 

Williamson,  J.  Esq.  bte  R.N. 

WiUiuk,  W.  K  Mid.  R.X.  (9/.) 

Wilmot,  Chas.  Edward  Oapt.  R.N. 

Wilson,  George     Lieut.-Col.  late  65th  Regt 

Wilson,  John  P.  Lieut.  1st  Warwick  Uil. 
(92.) 

N^VWm,T^[iOT«a,CB.        Capt  B.K.  (iOt.) 
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Tniton,  T.  Sablo^  GCH.  Hon.  CoL 

Q.O.LL.  Mfl. 

Winchester,  Mabodib  of       GoL  Hants  MiL 

Winter,  Ohas.  Capt.  late  66th  Begt 

Winterton,  E.  Eakl  of  Capt  Commt.  6th 
Sussex  Bifle  Vols.  (SI.) 

Witt,  Geo.  E.,  Esq.  FBS. 

Wood,  James  Gapt.  h.p.  3.  M.  L.  I. 

Woodall,  John,  Esq.  Deputj-Lt.  York- 

shire (lOtf.) 

Woodford.  Sir  Alexander,  GCB.  GKO^a-. 
Field-Marshal  Col.  Sco.  Fus.  6kb.  GK>t. 
Chelsea  Hospital 

Woodgate,  Thomas  Capt.  B.N. 

Woodgate,  William      Lieut  kte  25th  Begt. 

Wrej,  W.  Long       Lieut,  late  Newf.  Corps 

Wright)  Chas.  Jas.  CoL  B  JL 


Wright,  S.  Capt  late  8rd  Buib 

Wroughton,  J.  W.  Lt.-CoL  late 

Coldm.  Gds. 
Wjatt,  8.  Captain  h.p.  Bojal  Artillery 

iSL) 
Wylde,  William,  CB.        Gbn.  CoL-Commt 

B.A.  (82.) 

YELVEBTON,  Hastings  B.  CB.       Bear- 

Adm. 
Yorke,  Philip  James,  FBS.        CoL  late  Soo. 

Fus.  Ods.  (82.) 
Yorke,  Beginald  Bear-Adm. 

Young,  AUen  W.  Lieut  BJf.B.  (9L) 

Young,  W.  L.  M.  CB.  Superintendent 

of  Stores  (32.) 
Yule,  James  Commr.  B.N.  (82.) 
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HONORARY  MEMBERS. 

Btx-Lawb. — Sionov  X* 

"Bii  MajMrthe  "KzsQ  of  the  Netheblaitds. 

His  Bojal  Highness  PHnce  Alexander  of  the  Netiheriands. 

His  Boyal  Hi^meas  the  Oouat  de  Faria. 


The  Hon.Ladj  Qrey. 
Mrs.  Smyth, 
liady  Q-rey. 
Hn.EeertonHabbaxcL 
Mrs.  AlexaTideCfc 
Mjb.  Jackson. 


Lady  Mulcaster^ 
Mrs.  Somerville. 
Miss  Marjr  SomervilTe. 
Miss  Martha  SomeryiUe. 
Lady  Emily  Ponsonhy. 


Lady  €k>mm. 
Lady  Taylor. 
Mrs.  Hayes. 
Miss  BobertB. 
Lady  Franklin. 


JLddams,  Boberti  Esq. 

Anderson,  John,  Esq.,  C.  E.,  SupCTintendent 

of  Machinery,  Boyal  Arsenal,  Woolwich. 
AiTow,  Sir  Fred.,  ^t..  Captain 
Baldock,  William,  Jim.,  ifsq. 
Bentham,  George,  Esq.  FBS.  LS.  and  HS. 
Bentley,  Richard,  Esq. 
Bourne,  John,  Esq.  GE. 
Casher,  E.  Esq. 
Close,  Mark  C.  Captain 
Drummond,  A.  Bobert,  Esq. 
Drummond,  Charles,  Esq. 
Drummond,  George,  Esq. 
Drummond,  John,  Esq. 
Fairbaim,  W.  Esq.  LLD.,  &c. 
Fergusson,  James,  Esq.  FBAS. 
Filose,  Capt.,  Scindia's  Serrice 
Galton,  Fran.,  Esq.  MA.  FRS.  FRGS. 
Gordon,  A.  F.  Esq. 
Gould,  John,  Esq.  FBS.,  &c.  &c. 
Grey,  Bight  Hon.  Sir  Gwrge,  JBt,  GCB.  MP. 
Hardwick,  PhiUp,  Esq.  FES. 


Harerfield,  Bev.  T.  T.  BD. 

Hope,  Bev,  F.  W. 

Jones,  Owen,  Esq. 

Laird,  John,  Esq.  MP. 

Latham,  John,  Mr. 

Mallet,  B.Esq.  CE.  FBS.,  &c. 

O'Byme,  W.  B.  Esq.,  Author   of  "  Nanl 

Biography** 
Oliphant,  Laurence,  Esq.  FBGS. 
Sandwith,  Humphrey,  Esq.  CB.  MD.  DCL. 
Sedgwick,  Professor,  FBS.,  &c. 
Smyth,   C.   Piazzi,   Esq.,    Astro.  Boy.   for 

Scotland 
Smyth,  W.  Warrington,  Esq.  FBS. 
Stephens,  Andr.  John,  Esq.  FBS.     Standing 

Counsel  to  the  Listitution 
Taylor,  G.  L.  Esq.  Architect  of  the  Listita- 

tion 
Tobin,  Geo.  Webb,  Esq. 
Wigram,  Clifford,  Esq. 
Wyatt,  James,  Esq. 


COBPS  DIPLOMATIQUE. 

Austria. — Apponyi,  Count,  Ambassador  Extraordinary  and  Plenipotentiary. 
France. — PigJard,  Captain  Charles,  Naval  Attach^. 
Ital^. — Mafloi,  Count,  First  Secretary. 

Portugal. — Lavradio,  Count  de,  Envoy  Extraordinary  and  Minister  Plenipotentiaiy. 
Prussia  and  North  German  Confederation. — Bemstorff,  Count  Von,  Ambassador  Extra- 
ordinary and  Minister  Plenipotentiary. 
Bussia.  — Brunnow,  Baron  de,  Ambasfiador  Extraordinary  and  Minister  Plenipotentiary. 
Turkey. — Musurus  Pacha,  H.  E.,  Ambassador  Extraordinary  and  Plenipotentiary. 


FOREIGN  OFFICERS. 


Bode,  Buron  de,  Major-Gten.,  Imp.  Russ.  Ser. 
Cecille,  Admiral,  French  Navy. 
Da  Cunha,  C.  P.  Capt.,  Port.  Navy. 
Graham,  J.  D.  Major,  U.S.  Topograph.  Eng. 
Jjampo,  A.  Cavaliere,  Capt.  Italian  Navy. 
Maury,  Capt.  late  United  States  Navy. 
Pirche,  Colonel,  the  Baron  de,  French  Army. 


Tchitchagoff,  Admiral,  Imp.  Russian  Navy. 

Todleben,  Lieut. -General  E.  de  Imp.  Rus- 
sian Service. 

Usedom,  Baron  Von. 

Wright,  Lieut.-Col.  Commanding  5th  Prua- 
sian  Dragoons. 


COBRESPONDING  MEMBEES. 
15<mtzlry,'S .  ^c,  Co\.  Ixa.^.  Russ.  Service. 


Officers  wishing  to  become  Members  of  the  Boyal  United  Service 
Institution  can  copy  one  of  the  subjoined  Forms,  and  inclose  the  copy 
to  the  Secretary:— 

FOBM    FOB    BECOMING    AN    ANNUAL    SuBSCBIBEB. 

186 

It  is  my  desire  to  become  a  Member  of  the  Royal  United  Service 
Institution  ;    and  I  hereby  request  and  authorise  my  Agent*  [or 

Bankers],  Messrs. ,  to  pay  my 

Eutrance  Fee  and  Annual  Subscription  now,  and  as  it  becomes  due  oa 
the  1st  January  in  each  year,  to  the  Secretary  of  the  Institution. 

Signature. 

Qualification^ 


for  Membership. 


FOBM    FOB    BECOMING    A    LiFE    SUBSCBIBEB. 

It  is  my  desire  to  become  a  Life  Member  of  the  Royal  United 
Service  Institution ;  and  I  hereby  authorise  my  Agents  [or  Bankers], 

Messrs. ,  to  pay  my  Entrance  Fee 

and  Life  Subscribtion  to  the  Secretary  of  the  Institution. 

Signature. 

^Qualificatioa 

for  Membership. 


Entrance  Fee— One  Pound. 

Amiual  Subscription — One  Pound,  which  entitles  a  Member  to 
receive  the  Journal ;  or  Ten  Shullings  without  the  Journal. 

Life  Subscription  Ten  Pounds  (including  Entrance  Fee),  which 
entitles  a  Member  to  receive  the  Journal,  or  Six  Pounds  (in  addition, 
to  the  Entrance  Fee)  without  the  Journal. 


I  give  aad   bequeath    unto    The    Eotal    UNITED    SERVICE 
Institution,  situ/oted  in  Whitehall    Yardj  London^   the  sum  of 

to  be  applied  in  and  towards  carrying  on  the  designs  of  the  said 
Institution^  such  Legacy  to  be  paid  out  of  such  part  of  my  personal 
Estate  not  specifically  bequeathed  as  the  law  permits  to  be  appro^ 
priated  by  Will  to  Charitable  Purposes. 
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